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09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Attachment 51 - Appendix 9.1
Low Activity Waste Building

Process Flow Diagram

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as defined
by the Atomic Energy Act of 1954, as amended) has been incorporated into this permit, it
is not incorporated for the purpose of regulating the radiation hazards of such components
under the authority of this permit and chapter 70.105 RCW. In the event of any conflict
between Permit Condition III.10.A. and any statement relating to the regulation of source,
special nuclear, and byproduct material contained in portions of the permit application that
are incorporated into this permit, Permit Condition III.10.A. will prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.
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Drawings and Documents

Attachment 51 - Appendix 9.1

Low Activity Waste Building
Process Flow Diagrams

The following drawings have been incorporated into Appendix 9.1 and can be viewed at the Ecology
Richland Office. New drawings are in bold lettering.

Drawing/Document Number Description

24590-LAW-M5-V17T-P0001, Rev 0 Process Flow Diagram (LCP, GFR, & LFP Systems)

24590-LAW-M5-V17T-P0002, Rev 0 Process Flow Diagram (LCP, GFR, & LFP Systems)

24590-LAW-M5-V17T-P0007, Rev 0 Process Flow Diagram (Melter 1 LOP System)

24590-LAW-M5-V17T-P0008, Rev 0 Process Flow Diagram (Melter 2 LOP System)

24590-LAW-M5-V17T-P0010, Rev 2 Process Flow Diagram (AMR & LVP Systems)

24590-LAW-M5-V17T-P0011, Rev 1 Process Flow Diagram (LVP System)

24590-LAW-M5-V17T-P0014, Rev 1 Process Flow Diagram (RLD & NLD Systems)

RESERVED RESERVED
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09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Attachment 51 - Appendix 9.2
Low Activity Waste Building

Piping and Instrumentation Diagrams

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the
permit application that are incorporated into this permit, Permit Condition III. 10.A. will
prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.
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Drawings and Documents

Attachment 51 - Appendix 9.2

Low Activity Waste Building

Piping and Instrumentation Diagrams

The following drawings have been incorporated into Appendix 9.2 and can be viewed at the Ecology
Richland Office. New drawings are in bold lettering.

Drawing/Document Number Description
24590-LAW-M6-LCP-P0001, Rev 3 Piping &Instrumentation Diagram Concentrate Receipt

Process System Concentrate Receipt Vessel (LCP-VSL-
00001)

24590-LAW-M6-LCP-P0002, Rev 2 Piping & Instrumentation Diagram Concentrate Receipt
Process System Concentrate Receipt Vessel (LCP-VSL-
00002)

24590-LAW-M6-LFP-P0001, Rev 2 Piping &Instrumentation Diagram Melter Feed Process
System Melter 1 Feed Preparation and Feed

24590-LAW-M6-LFP-P0003, Rev 2 Piping & Instrumentation Diagram Melter Feed Process
System Melter 2 Feed Preparation and Feed

24590-LAW-M6-LOP-P0001, Rev 2 Piping & Instrumentation Diagram Primary Offgas Process
System Melter 1

24590-LAW-M6-LOP-P0002, Rev 2 Piping & Instrumentation Diagram Primary Offgas Process
System Melter 2

24590-LAW-M6-LVP-POOO1, Rev 0 Piping & Instrument Diagrams Secondary Offgas/Vessel Vent
Process System Melters Secondary Offgas

24590-LAW-M6-LVP-P0002, Rev 2 Piping & Instrument Diagrams Secondary Offgas/Vessel Vent
Process System and Stack Discharge Monitoring System

24590-LAW-M6-LVP-P0003, Rev 0 Piping & Instrument Diagrams Secondary Offgas Vessel Vent
Process System Equipment Vents

24590-LAW-M6-LVP-P0004, Rev 0 Piping & Instrument Diagrams Melters Secondary Offgas,
Vessel Vent Process System Mercury Mitigation Equipment

24590-LAW-M6-LVP-P0005, Rev 0 Piping & Instrument Diagrams (LVP System) Melters Secondary
Offgas Vessel Vent Process System SCR, VOC & Ammonia
Dilution Packages

24590-LAW-M6-RLD-POOO1, Rev 2 Piping & Instrumentation Diagram Radioactive Liquid Waste
Disposal System Plant Wash & SBS Condensate Collection

24590-LAW-M6-RLD-P0002, Rev 2 Piping &Instrumentation Diagram Radioactive Liquid Waste
Disposal System C3/C5 Drains Sump Collection

24590-LAW-M6-RLD-P0003, Rev 2 Piping & Instrumentation Diagram Radioactive Liquid
Waste Disposal System C3/C5 Floor Drains Collection

24590-WTP-PEN-ENV-03-003 Equivalency Notice for 24590-LAW-M6-LCP-POOO1, & 24590-
LAW-M6-LCP-P0002

RESERVED RESERVED
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PDC Number: 24590-WTP-PEN-ENV-03-003

PEN Title: Changes to the Permit P&IDs Referenced in LAW-0 10, Rev. 0.

Date Prepared: December 23, 2003 Originator: S.C. Fahey

Source Document Driving Equivalency Determination (If Applicable)

Source Document Number Rev Source Document Name

24590-LAW-M6-LCP-00001 2 P&ID - LAW Concentrate Receipt Process System Concentrate
Receipt Vessel LCP-VSL-00001

24590-LAW-M6N-LCP-00003 0 DCN for P&ID - LAW Concentrate Receipt Process System
Concentrate Receipt Vessel LCP-VSL-00001

24590-LAW-M6-LCP-00002 2 P&ID - LAW Concentrate Receipt Process System Concentrate
Receipt Vessel LCP-VSL-00002

24590-LAW-M6N-LCP-00003 0 DCN for P&ID - LAW Concentrate Receipt Process System
Concentrate Receipt Vessel LCP-VSL-00002

Affected Permit Information

Permit Number: WTP Final Dangerous Waste Permit WA7890008967 Revision: 12/03

Permit Equivalence Information

Specific Section(s)/Condition(s) Affected:

24590-LAW-M6-LCP-POOO1 included in LAW-010 Revision 0 pursuant to III.10.E.9.c.ii

24590-LAW-M6-LCP-P0002 included in LAW-010 Revsion 0 pursuant to III.10.E.9.c.ii

Description of Substitution/Equivalence: (Attach supplemental information)

The following design changes have been made that affect the permit documents identified above. The
changes are equivalent or better than the original design pursuant to Condition III. 1 0.C. 10.a.

24590-LAW-M6-LCP-00001

* Rerouted the LCP-BULGE-00002 drain line to the drain line of LCP-BULGE-00001.
" Rerouted the LCP-BULGE-00001 and LCP-BULGE-00002 drain lines to the RLD-SUMP-00029

from RLD-SUMP-030.
* Provided nozzle designation N06A to the thermowell (TE-0132) threaded connection.
* Provided a low point drain for maintenance of the LCP-BULGE-00002 and LCP-BULGE-00003

interconnecting piping.
* Added "LCP" to the title block.

24590-LAW-M6-LCP-00002

S

0

Provided nozzle designation N06A to the thermowell (TE-023 1) threaded connection.

Added "LCP" to the title block.

WTP Environmental Permits Lead Approval- 7 /

Signer: Bradley Erlandson ....- 3
Print/Type Name natur De

24590-SENV-FOOOOI Rev 5 Ref: 24590-WTP-GPP-SENV-010

Permit Equivalency Notice
SUED BY



09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Attachment 51 - Appendix 9.4
Low Activity Waste Building

General Arrangement Drawings

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the
permit application that are incorporated into this permit, Permit Condition III. 10.A. will
prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.
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Drawings and Documents

Attachment 51 - Appendix 9.4

Low Activity Waste Building
General Arrangement Drawings

The following drawings have been incorporated into Appendix 9.4 and can be viewed at the Ecology
Richland Office. New drawings are in bold lettering.

Drawing/Document Number Description

24590-LAW-P-P1T-00001, Rev 2 General Arrangement Plan El. -21

24590-LAW-P1-PO1T-00002, Rev 5 General Arrangement Plan El. 3

24590-LAW-Pi-POiT-00003, Rev 4 General Arrangement Plan El. 22

24590-LAW-P1-PO1T-00004, Rev 3 General Arrangement Plan El. 28

24590-LAW-P1-PO1T-00007, Rev 8 General Arrangement Sections A-A, B-B, C-C

24590-LAW-Pi-POiT-00008, Rev 7 General Arrangement Sections D-D, E-E, F-F, T-T

24590-LAW-P1-PO1T-00009, Rev 8 General Arrangement Sections G-G, H-H, J-J

24590-LAW-P-P1T-00010, Rev 8 General Arrangement Sections K-K, L-L, M-M, N-N

24590-LAW-Pi-POiT-00011, Rev 6 General Arrangement Sections P-P, R-R, U-U

RESERVED RESERVED





















09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Attachment 51 - Appendix 9.5
Low Activity Waste Building

Civil, Structural, and Architectural Criteria and Typical Design Details

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the
permit application that are incorporated into this permit, Permit Condition III. 10.A. will
prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.
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Drawings and Documents

Attachment 51 - Appendix 9.5

Low Activity Waste Building
Civil, Structural, and Architectural Criteria and Typical Design Details

The following drawings have been incorporated into Appendix 9.5 and can be viewed at the Ecology
Richland Office. New drawings are in bold lettering.

Drawing /Document Number Description

24590-LAW-PER-M-02-001, Rev 4 LAW Facility Sump Data

RESERVED RESERVED
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24590-LAW-PER-M-02-001, Rev 4
LAW Facility Sump Data

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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24590-LAW-PER-M-02-001, Rev 4
LAW Facility Sump Data

1 Introduction

The Washington Administrative Code, WAC 173-303, requires the use of secondary containment for
systems managing dangerous waste. This document provides a brief description of the secondary
containment sumps regulated under the Dangerous Waste Permit that are located at elevation -21 ft and
elevation +3 ft of the Low-Activity Waste (LAW) Vitrification Facility. Detailed information about these
sumps is included in Table 1. Effluent streams that drain into these sumps are listed in Table 2.

2 Applicable Documents

WAC 173-303. Dangerous Waste Regulations. Washington Administrative Code.

3 Description

3.1 Elevation -21 Ft Sumps

3.1.1 C3/C5 Drains/Sump Collection Vessel RLD-VSL-00004 Cell Sump

The C3/C5 Drains/Sump Collection Vessel cell sump (RLD-SUMP-00028) is in a C5 area at elevation
-21 ft. It is a dry sump, approximately 24 inches in diameter and 30 inches deep, and is equipped with
liquid level detection and alarm. Any overflow from the C3/C5 Drains/Sump Collection vessel (RLD-
VSL-00004) flows to this sump. Any material collecting in the sump can be transferred within 24 twenty
four hours to the Plant Wash Vessel (RLD-VSL-00003) at el. +3 ft. using permanently installed electric
submersible sump pumps. Sump waste that is transferred to the Plant Wash Vessel (RLD-VSL-00003) is
eventually transferred to the Pretreatment Facility for processing.

3.2 Elevation +3 Ft Sumps

At elevation +3 ft, there are eight sumps, all dry sumps. The two sumps RLD-SUMP-00033 and RLD-
SUMP-00034 located in the process cell (Room L-0 125) assigned to the third Melter are not regulated
and do not have permanently installed sump pumps and liquid level detectors. The rest of the sumps are
provided with liquid level detection and alarm and permanently installed electric submersible sump pump.
The pump transfers the sump contents to the Plant Wash Vessel (RLD-VSL-00003) located at the same
elevation.

3.2.1 Process Cell Sumps

The melter feed system vessels and the primary offgas equipment for the two (2) LAW melters are
located in two (2) lined process cells in the LAW Vitrification building. Each process cell contains the
vessels and primary offgas equipment for a single LAW melter.

Page 1



24590-LAW-PER-M-02-001, Rev 4
LAW Facility Sump Data

Process Cell for Melter 1, Room L-0123

LCP-VSL-00001
LFP-VSL-00001
LFP-VSL-00002
LOP-SCB-00001
LOP-WESP-00001
LOP-VSL-00001

LCP-VSL-00002
LFP-VSL-00003
LFP-VSL-00004
LOP-SCB-00002
LOP-WESP-00002
LOP-VSL-00002

Concentrate Receipt Vessel
Melter 1 Feed Preparation Vessel
Melter 1 Feed Vessel
Melter 1 Submerged Bed Scrubber (SBS)
Melter 1 Wet Electrostatic Precipitator
Melter 1 SBS Condensate Vessel

Process Cell for Melter 2, Room L-0124

Concentrate Receipt Vessel
Melter 2 Feed Preparation Vessel
Melter 2 Feed Vessel
Melter 2 Submerged Bed Scrubber
Melter 2 Wet Electrostatic Precipitator
Melter 2 SBS Condensate Vessel

Process Cell for Melter 3, Room L-0125

NONE

Each process cell is equipped with two sumps. The floor of the cell is sloped to drain potential spillage to
a sump at the base of the east wall or west wall.

Water can be introduced into the sumps if needed for flushing.

Any material collecting in the process cell sumps can be transferred within twenty four hours to the Plant
Wash Vessel (RLD-VSL-00003) using permanently installed electric submersible sump pumps.

Each sump is 15 inches deep by 30 inches in diameter, and is equipped with liquid level detection and
liquid level alarm. Sump waste transferred to the Plant Wash Vessel (RLD-VSL-00003) is eventually
transferred to the Pretreatment Facility for processing.

3.2.2 Effluent Cell Sumps

The Plant Wash Vessel (RLD-VSL-00003) and the SBS Condensate Collection Vessel (RLD-VSL-
00005) are located in the effluent cell, room L-0126. The effluent cell is provided with two sumps, one in
the west end and another in the east end. Any material collected in the effluent cell sump can be
transferred to the Plant Wash Vessel (RLD-VSL-00003) within twenty four hours, using permanently
installed electric submersible sump pumps.

Each sump is 15 inches deep by 30 inches in diameter, and is equipped with liquid level detection and
liquid level alarm. Sump waste transferred to the Plant Wash Vessel (RLD-VSL-00003) is eventually
transferred to the Pretreatment Facility for processing.
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24590-LAW-PER-M-02-001, Rev 4
LAW Facility Sump Data

Table 1 - LAW Regulated Sumps

Maximum Piping and Leak Sump Material of
Sump LAW Room Number Sump Sump Dimensions, Instrumentation Leak Fabrtiaof

Number & Elevation Capacity, Sump Type Inch Diagram Number Type
Gal 24590-LAW-M6-

L-BO0IB C3/C5 Drains/Sump 24 in. Diam x 30 in UNS N08367
RLD-SUMP- Collection Vessel Cell 59 Dry Sump Deam RLD-P0002 Radar UNS N3

00028 -Deep (AL-6XN)

L-0123 Process Cell
RLD-SUMP- West End 46 Dry Sump 30 in. Diam x 15 in. RLD-P0003 Radar UNS N08367

00029 Deep (AL-6XN)
Elev. +3 ft

L-0123 Process Cell
RLD-SUMP- East End 46 Dry Sump 30 in. Diam x 15 in. RLD-P0003 Radar UNS N08367

00030 Deep (AL-6XN)
Elev. +3 ft

L-0124 Process Cell Sump NSN87
RLD-SUMP- West End 46 Dry Sump 30 in. Diam x 15 in. RLD-P0003 RadarN 8367

00031 Deep (AL-6XN)
Elev. +3 ft

L-0124 Process Cell Sump TINS N08367
RLD-SUMP- East End 46 Dry Sump 30 in. Diam x 15 in. RLD-P0003 Radar USN86

00032 Deep (AL-6XN)
Elev. +3 ft
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24590-LAW-PER-M-02-001, Rev 4
LAW Facility Sump Data

Table 1 - LAW Regulated Sumps

Maximum Piping and Leak Sump Material of
Sump LAW Room Number Sump Sump Dimensions, Instrumentation Leak Fabrtiaof

Number & Elevation Capacity, Inch Diagram Number Type
Gal 24590-LAW-M6-

L-0126 Effluent Cell
RLD-SUMP- West End 46 Dry Sump 30 in. Diam x 15 in. RLD-POO03 Radar UNS N08367

00035 Deep (AL-6XN)
Elev. +3 ft

L-0126 Effluent Cell
RLD-SUMP- East End 46 Dry Sump 30 in. Diam x 15 in. RLD-P0003 Radar UNS N08367

00036 Deep (AL-6XN)
Elev. +3 ft
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24590-LAW-PER-M-02-001, Rev 4
LAW Facility Sump Data

Table 2 - Drains to LAW Sumps

Drain

* Pump Bulge RLD-BULGE-00001
Drain

* Double-Walled Piping Outer
Containment Drains

* RLD-VSL-00004 Overflow

Sump,

LAW Room Number

& Elevation

Maximum
Flow

Capacity,
gal/min

Drain Type/
Nominal

Operating
Volume, Gal

Drain Line
Size (Pipe
Diameter),

Inch

- t F I

RLD-SUMP-00028

L-B001B C3/C5
Drains/Sump Collection

Vessel Cell

Elev. -21 ft

60

30

425

N/A

2

1

8

Piping and
Instrumentation
Diagram Number

24590-LAW-M6-

RLD-P0002

Pipe Material of
Fabrication

316L SS

316L SS

6 Moly

RLD-SUMP-00029
" Primary Offgas (LOP) Melter 1 L-0123 Process Cell 60 2 6 Moly

Valve Bulge Drain N/A LOP-POO01

* LCP-BULGE-00001/2 Drain West End Sump 60 2 316L SS
Elev. +3 ft

RLD-SUMP-00030

* Melter Feed Detection Box Leak L-0123 Process Cell 30 1 RLD-P0003 316L SS

* Melter 1 Feed Prep/Feed Vessel East End Sump N/A

Valve Bulge Drain Elev. +3 ft 60 2 LFP-POOO1 316L SS

RLD-SUMP-00031
" Primary Offgas (LOP) Melter 2 30 2 LOP-P0002 6 Moly

Valve Bulge Drain L-0124 Process Cell N/A

* LCP-Bulge-00003 Drain West End Sump 60 2 LCP-P0002 316L SS
Elev. +3 ft
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24590-LAW-PER-M-02-001, Rev 4
LAW Facility Sump Data

Table 2 - Drains to LAW Sumps

Sump, Maximum Drain Line Piping and Pipe Material of
Flow Drain Type/ Size (Pipe Instrumentation FabricationDrain LAW Room Number Capacity, Nominal Diameter), Diagram Number

& Elevation gal/min Operating Inch 24590-LAW-M6-
Volume, Gal

RLD-SUMP-00032
* Melter Feed Detection Box Leak L-0124 Process Cell 30 316L SS

* Melter 2 Feed Prep/Feed Vessel East End Sump N/A
Valve Bulge Drain 60 2 LFP-P0003 316L SS

Elev. +3 ft

RLD-SUMP-00035

L-0 126 Effluent Cell

None West End Sump N/A N/A N/A N/A N/A

Elev. +3 ft

RLD-SUMP-00036

L-0126 Effluent Cell
* Plant Wash Vessel/SBS Condensate East End Sump 60 N/A 2 RLD-POO01 6 Moly

Collection Vessel Valve Bulge Drain

Elev. +3 ft
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09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Attachment 51 - Appendix 9.6
Low Activity Waste Building

Mechanical Drawings

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the
permit application that are incorporated into this permit, Permit Condition III. 10.A. will
prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.
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Drawings and Documents
Attachment 51 - Appendix 9.6
Low Activity Waste Building

Mechanical Drawings

The following drawings have been incorporated into Appendix 9.6 and can be viewed at the Ecology
Richland Office. New drawings are in bold lettering.

Drawing/Document Number Description

24590-LAW-MKD-LOP-P0008, Rev 0 Mechanical Data Sheet for LOP-SCB-00001/2

24590-LAW-MK-LOP-P0001001, Rev 0 Equipment Assembly Drawing for LOP-SCB-
00001/2, Sheet 1 of 3

24590-LAW-MK-LOP-POO01002, Rev 0 Equipment Assembly Drawing for LOP-SCB-
00001/2, Sheet 2 of 3

24590-LAW-MK-LOP-POO01003, Rev 0 Equipment Assembly Mechanical Drawing for LOP-
SCB-00001/2, Sheet 3 of 3

24590-LAW-MTD-LVP-POOO1, Rev 0 Mechanical Data Sheet for LVP-TK-00001

24590-LAW-MT-LVP-P0004, Rev 0 Equipment Assembly Drawing for LVP-TK-00001

24590-LAW-MVD-LCP-P0004, Rev 1 Mechanical Data Sheet for LCP-VSL-00001

24590-LAW-MVD-LCP-P0005, Rev 1 Mechanical Data Sheet for LCP-VSL-00002

24590-LAW-MVD-LFP-P0007, Rev 1 Mechanical Data Sheet for LFP-VSL-00002

24590-LAW-MVD-LFP-P0008, Rev 1 Mechanical Data Sheet for LFP-VSL-00004

24590-LAW-MVD-LFP-P0010, Rev 1 Mechanical Data Sheet for LFP-VSL-00001

24590-LAW-MVD-LFP-POO 11, Rev 1 Mechanical Data Sheet for LFP-VSL-00003

24590-LAW-MVD-LOP-P0004, Rev 1 Mechanical Data Sheet for LOP-VSL-00001

24590-LAW-MVD-LOP-P0005, Rev 1 Mechanical Data Sheet for LOP-VSL-00002

24590-LAW-MVD-RLD-POOO1, Rev 1 Mechanical Data Sheet for RLD-VSL-00004

24590-LAW-MVD-RLD-P0006, Rev 2 Mechanical Data Sheet for RLD-VSL-00005

24590-LAW-MVD-RLD-P0007, Rev 2 Mechanical Data Sheet for RLD-VSL-00003

24590-LAW-MV-LCP-POOO 1, Rev 0 Equipment Assembly Drawing for LCP-VSL-0000 1

24590-LAW-MV-LCP-P0002, Rev 0 Equipment Assembly Drawing for LCP-VSL-00002

24590-LAW-MV-LFP-POOO1, Rev 0 Equipment Assembly Drawing for LFP-VSL-00002

24590-LAW-MV-LFP-P0002, Rev 0 Equipment Assembly Drawing for LFP-VSL-00004

24590-LAW-MV-LFP-P0004, Rev 0 Equipment Assembly Drawing for LFP-VSL-00001

24590-LAW-MV-LFP-P0005, Rev 0 Equipment Assembly Drawing for LFP-VSL-00003

24590-LAW-MV-LOP-POOO1, Rev 0 Equipment Assembly Drawing for LOP-VSL-00001

24590-LAW-MV-LOP-P0002, Rev 0 Equipment Assembly Drawing for LOP-VSL-00002

24590-LAW-MV-RLD-POOO1, Rev 2 Equipment Assembly Drawing for RLD-VSL-00004

24590-LAW-MV-RLD-P0002, Rev 1 Equipment Assembly Drawing for RLD-VSL-00003

24590-LAW-MV-RLD-P0003, Rev 1 Equipment Assembly Drawing for RLD-VSL-00005

RESERVED RESERVED



S PLANT ITEM No.

24590-LA W-MK-LOP-
24590-LAW-MK-LOP-

Project: RPP-VW P P&ID: 24590-LAW-M6-LOP-POO01, P0002
Project No: 24590 Process Data Sheet: 24590-LA W-MKD-LOP-00002, 00004
Project Site: Hanford Vessel Drawing 24590-LAW-MK-LOP-P0001001, 002, 003
Description MELTER 1, 2 Submerged Bed Scrubber

Reference Data
Charge Vessels (Tag Numbers) None
Pulsejet Mixers / Agitators (Tag Numbers) None
RFDs/Pumps (Tag Numbers) None

Design Data
Quality Level QL-1 Fabrication Specs 24590-WTP-3PS-MVOO-TP001
Seismic Category SC - 3 Design Code ASME VIII Div 1
Service/Contents Radioactive liquid Code Stamp Yes
Design Specific Gravity 1.1 NB Registration Yes
Maximum Operating Volume gal 3,690 Weights (Ibs) Emytv _perating Test

Total Volume gal 4,948 Estimated 37,300 78,800 82,500
Actual *

Inside Diameter inch 120 Wind Design NIA
Length/Height (TL-TL) inch 79 Snow Design NIA

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-MV00-TP002
Operatina Design Design 24590-WTP-3PS-FB01-TP001

Intemal Pressure psig ATM 15 125 Seismic Base Moment * ftib

(Note 2)
External Pressure psig 3.6 FV . Postweld Heat Treat Not Required
Temperature *F 212 237 237 Corrosion Allowance Inch (Note 8)

(Note 6) (Note 7) (Note 2)
Min. Design Metal Temp. *F 41 Hydrostatic Test Pressure * psig

Note: Please note that source, special nuclear and byproduct materials,
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-IAW-MK-LOP-SCB-0001,
24590-LAW-MK-LOP-SCB-00002

Materials of Construction
Component Material Minimum Thickness / Size Containment

Top Head SB575 N06022 See Drawing Auxiliary
Shell S8575 N06022 See Drawing Primary
Bottom Head SB575 N06022 See Drawing Primary
Support SA240 304 (Notes 5) See Drawing NIA
Internal Coils/Half-Pipe Coils SB622 N060221 SA312 304(Note 5) See Drawing NIA
Internals S8575 N06022 / SB622 N06022 See Drawing Thermoweli Primary

(Note 9)
Pipe SB6221SB619 N06022 See Drawing Note 4

SB575 N06022 (Note 10)
Forgings/ Bar stock 88564 N06022 See Drawing NIA
Gaskets EPDM I Garlock Heicollex NIA NIA
Bolting SA193 Grade B16 NIA NIA

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function NIA Insulation Material None
Insulation Thickness (inch) NIA Internal Finish Welds descaled as laid.

External Finish Shell welds under half pipe coils to be
ground smooth. Others descaled as laid.

Remarks
* To be determined by the vendor.
** Refer to Note 6.
*** Refer to Note 7.
Note 1: This vessel has an Internal removable bed or column. This bed has different operating characteristics than the

vessel and is noted in the localized features section on sheet 2.
Note 2: The coil operating conditions are 90 psig and 500 F.
Note 3: The bed packing material Is ceramic spheres 1" dia and weigh 115 lbft3 .
Note 4: Nozzle necks below the high operating liquid level are primary, the others are auxiliary.
Note 5: S4240 304 & SA312 304 stainless steel material shall have carbon content of 0.030% maximum. Non welded

tems are excluded from this requirement.
Note 6: The vessel normally operates at 140 OF, however, operating fluctuations can allow it to reach 212 OF.
Note 7: To consider upset condition, the top heed cover & top head flange shal be designed to 1250 OF & 400 OF

respectively.
Note 8: Corrosion allowance for surfaces exposed to process liquid shall be 0.04f. Corrosion allowance of 0.04" shall

be applied to stainless steel surfaces exposed to cooling coi fluid. If exposed surfaces to cooling coil fluid is
vessel alloy material, corrosion allowance of 0.01" shall be applied.

Note 9: Internal fasteners shall be of alloy N06022 material.
Note 10: SB575 N06022 material allowed for 4" and 6" nozzles roled from plate to meet wall thickness requirements.

FuN RT Inspection mandatory

Equipment Cyclic Data Sheet
Component Plant Item
Number
Component Description vessel

The Information below Is provisional and envelopes operational duty for fatigue
assessment It is not to be used as operational data.
Materials of Construction SB575 N06022 (Hastelloy C -22)

Sheet 2 of 4 DATA SHEET #: 24590-LAW-MKD-LOP-P0008, Rev 0



PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LAW-MK-.LOP-SCB-00001,
24590-LAW-MK-LO-SCB-00002

Design Life 40 years

Component Function and The SBS Is a semi-passive device designed for aqueous scrubbing of entrained radioactive
Life Cycle Description particulate from the melter offgas. it also serves to cool and condense the melter vapor

emissions.
Melter offgas Is nominally cooled from 392 dog. F while feeding (from 752 deg. F when idled) to
122 dog. F. Operation within and between these two modes are the predominate conditions the
vessel will encounter.

Design parameters for the cooling coiis is to cool the offgas f rom 392 dog. F to a maximum of
140 dog. F.

Occasional process upsets will direct undiluted offgas to the SBS at temperatures near 1250
dog. F., where the SBS wll cool the gasses to 140 dog. F.

Non-routine, or heavy maintenance would Include the change out of a VItrlfication Melter or
other heavy non-routine maintenance requiring manned entry to the wet process cel. This Is
expected to occur annually. During heavy maintenance, the SBS would be Isolated and ailowed
to remain at ambient temperature or approximately 41 to 100 dog. F.

Load Type Min Max Number of Cycles Comment

Design Pressure psig FV 15 8 Nominal Assumption

Operating Pressure psig -2.2 0 40 Bed min. -0.36, max. 0. Assume an annual
shutdown (40 cycleslifetime).

Operating -F 104 140 Infinite Normal operating range.
Temperature
Contents Specific Gravity 1 1.1 40 Nominal operating Is 1.1, assume annual flush out

and replace with clean water.
Connts eveh Empty 63 120 Nominal operating Is 63 Inch from datum, assume

Content Level__ _____ annual 3x flush out and replace with clean water.
Localized Features Temperature Range (F) Number of Cycles / Comment

Nozzle (N2) & Top Head 41 13921 7521 1250 Assume normal mode is feeding (392), with 40 cycles to upset (1250)
Cover and back to idle (752).

Assume normal mode Is feeding (392) with 2100 cycles to idle (752)
and back to feeding.
Assume mode is idle (752) with 40 cycle of trip to upset (1250), and
return to idle (752).
Assume mode Is idle (752) with 40 cycle to off (41) and back to idle
(752).

Nozzle (N1) 41 1701 1250 Assume normal mode is feeding (70), with 40 cycles to upset (1250)
and back to Idle (70). [Unplanned activations]
Assume mode is idle (70) with 2100 cycle of trip to upset (1250), and
return to Idle (70). [Weekly surveillance tests]
Assume mode is idle (70) with 40 cycle to off (41) and back to idle (70).

Cooling Supply I Returns 41 In, 68 out Nominally, temperature is 41 In, 68 out. Assume annual cooling
outage, Inwoutnamblent=70 (40 cycles). Assume annual cooling supply
falurellsolation during operation, inuout=212 (40 cycles).

Intemal Bed 411 140 Assume 40 cycles from running (140), to off (41), then resume (140).

DATA SHEET #: 24590-LAW-MKD-LOP-P0008, Rev 0Shoot 3 of 4



PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LAW-MK-LOP-SCB-00001,
: Ma r I24590-L W-MK-LOP-SCB-00002

Notes
* Cycle increase: The Seller must Increase the numbers of operational cycles given above by 10% to account for

commissioning duty unless otherwise noted.
" The seller shall consider the conditions of nozzles N1 and N2 happening coincidentally.

DATA SHEET #: 24590-LAW-MKD-LOP-P0008, Rev 0Shoot 4 of 4
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Plant Item No. (Equipment No.)

MECHANICAL DATA SHEET: TANK 24590-A W-MT-LVP-TK-00001

Project RPP-WTP P&ID 24590-LAW-M6-LVP-P0002
Project No- 24590 Process Data Sheet. Deleted
Project Site- Hanford Tank Drawing 24590-LAW-MT-LVP-P0004
Description: LAW Caustic Collection Tank

Design Data
Quality Level Commercial Grade (CM) Fabrication Specs N/A
Seismic Category SC-ll Design Standard API 650 J & S
Service/Contents Scrubber Solution Pumping Rate In GPM 62

Operatino Design Pumping Rate Out GPM Batch
Internal Pressure psig ATM Per Code Postweld Heat Treat API 650
Temperature 'F 144 180 Design Specific Gravity 1.14
Min Design Metal Temp. 'F 50
Vapor Pressure psia N/A Weights (Ibs) nEmotv Oerating Tesi

Max Operating Volume gal 11,gg Estimated 12,500 125,500 131,300
Total Volume gal 14,232 Actual *

Shell Design API 650
Roof Design API 650
Roof Type Conical
Frangible Roof Joint No
Uniform Live Load (roof) lbf/ft2 25 Special Loads' lbf/ft2 24590-WTP-3PS-FBO1-TOO01
Insulation Loads ibf/ft2 NiA Gases in Vapor Space

Roof Seam Butt Floor Seam Butt
Foundation Type Concrete Pad
Lightning Protection Grounding Lugs
Cathodic Protection N/A

Seismic Design 24590-WTP-3PS-FB01-T0001
Seismic Zone 2B Importance Factor Per API 650
Zone Factor Per API 650 Site Coefficient NIA
Wind Velocity NIA Outside Temp, 59195 Provide Intermediate Wind Girder N/A

I Min/Max, OF
Maximum Precipitation N/A Snow Accumulation None
Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authori . DOE asserts, that pursuant
to the AEA, it has sole and exclusive responsibility and authority to regulate source, special nuc materials at DOE-
owned nuclear facilities. Information contained herein on radionuclides is provided for proc s nly.

ONAL

This bound document contains a total of 2 sheets IEXPIRES: 09/21/=

0 1/ Issued for Permitting Use I E 7
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Plant Item No. (Equipment No.)

MECHANICAL DATA SHEET: TANK 24590-LA W-MT-LVP-T-0000F

Materials of Construction
Component Material Minimum Corrosion Coatings/Finishino/Surface Preparation

Thickness/ Size Allowance, in Specification 24590-WTP-3PS-AFPS-T0005
Internal (See Specification) External (See Specificati)n)

Roof SA240 316 (Note 1) 0.250" 0.04 None None
Shell SA240 316 (Note 1) 0.3125" 0.04 None None
Floor SA240 316 (Note 1) 0.3125" 0.04 None None
Internals SA240 316 (Note 1) 0.2275" 0.04 None None
Structural - Internal SA240 316 (Note 1) 0.2275" 0.04 None None
Structural - External SA240 316 (Note 1) API 650 NIA None None
Pipe SA312 TP316 (Note 1) API 650 0.04 None None
Forgings/ Bar stock SA182 F316 (Note 1) NIA 0.04 NIA None
Gaskets Spiral Wound 316 FG NIA NIA NIA None
Bolting SA193 88 NIA NIA NIA None

Miscellaneous data.
Insulation Function N/A Insulation Material

Insulation Thickness (inch). N/A N/A

Remarks
Notes:
* To be determined by vendor.
** The minimum thickness stated includes corrosion allowance.

Note 1: SA240 316, SA 182 F316 & SA312 TP316 stainless steel material shall have carbon content of 0.030% maximum,
dual certified. Non welded items are excluded from these requirements.

Note 2: Contents of this document are Dangerous Waste Permit affecting.

DATA SHEET #: 24590-LAW-MTD-LVP-POOOI, Rev 0Sheet 2 of 2
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PLANT ITEM No. R10505

24590-LA W-MV-LCP-VSL-00001

Project: RPP-WTP P&ID: 24590-LA Y-M6-LCP-P0001
Project No: 24590 Process Data Sheet: Deleted /1\
Project Site: Hanford Vessel Drawing 24590-LAW-MV-LCP-P0001
Description: LAW Concentrate Receipt Vessel

Reference Data
Charge Vessels (Tag Numbers) Not Applicable
Pulsejet Mixers / Agitators (Tag Numbers) Not Applicable /1\
RFDs/Pumps (Tag Numbers) Not Applicable 1

Design Data
Quality Level CM (Note 3) Fabrication Specs 24590-WTP-3PS-MV00-TP001 (PVDFY \
Seismic Category SC-Ill Design Code ASME VIII Div 1
Service/Contents LAW Concentrate Feed Code Stamp Yes
Design Specific Gravity 1.47 NB Registration Yes
Maximum Operating Volume gal 15,435 Weights (Ibs) Empjy Ogeratina st

TotalVolume gal 18,130 Estimated 49,200 235,700 199,900

Actual *I

Inside Diameter inch 168 Wind Design Not Required
Length/Height (TL-TL) inch 153 Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-MV00-TP002
operatirig Design Design 24590-WTP-3PS-FB01-T0001

Intemal Pressure psig 0.07 15 None Seismic Base Moment * ft*lb

External Pressure psig 4.09 FV None Postweld Heat Treat Not Required
Temperature 'F 122 150 None Corrosion Allowance nh 4

Min. Design Metal Temp. 'F 40 Hydrostatic Test Pressure *psig

Note: Please note that source, special nuclear and byproduct materials,
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE ISSUED BY
acting pursuant to its AEA authority. DOE asserts, that pursuant to the APPWTP PDC
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned nuclear
facilities. Information contained herein on radionuclides is provided for
process description purposes only.

0030932
0 0~

~ONAL

EXPIRES 12/10/C< This bound document contains a total of 3 sheets.

1 Issued for Permitting Use N W

0 Issued for Permitting Use Jackson S. ife Slater . 12/ O/03
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 2459 LAW-MV-L.CP-VSL.-00001

Materials of Construction
Comoonent Material Minimum Thickness / Size Containment

Top Head SA-240 316 (Note 1) See Drawing Auxiliary
Shell SA-240 316 (Note 1) See Drawing Primary
Bottom Head SA-240 316 (Note 1) See Drawing Primary
Support SA-240 304 (Note 1) See DPwing NIA
Jacket/Coils/Half-Pipe Jacket NA NIA 1 NIA
Internals SA-240 316BSA-312 TP316 (Note 1) See Drawing Thermowells Primary
Pipe SA-312 TP316 Seamless (Note 1) See Drawing Note 2
Forgingsl Bar stock SA-182 F316 (Note 1) See Drawing NIA
Gaskets (0 Ring) EPDM 1 NIA NIA
Bolting SA-193 Gr. BOM I SA-194 Gr. Mi NIA NIA

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function Not Applicable Insulation Material Not Applicable
Insulation Thickness (inch) Not Appicable Internal Finish Welds descaied as laid

External Finish Welds descaled as laid

Remarks
* To be determined by the vendor.

Note 1: Material shall have Carbon Content of 0.030% Max. Non-welded specialty items are excluded from this
requirement.

Note 2: Nozzle necks below normal operating level are Primary, others juxiliary. See PVDF and vessel drawing for NDE,&
Note 3: Additional NDE requirements should be as per 6.4 of the PVDF/A1
Note 4: Contents of this document are dangerous waste permit affecting. 1

DATA SHEET #: 24590-LAW-MVD-LCP-P0004, Rev. 1Sheet 2 of 3



PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LAW-MV-LCP-VSL-00001

Equipment Cyclic Data Sheet A
Component Plant Item 24590-LAW-MV-LCP-VSL-00001
Number:
Component Description Parent Vessel

The information below is provisional and envelopes operational duty for fatigue assessment It is not to be used as operational data.
Materials of Construction SA-240 316

Design Life 40 years

Component Function and Equipment Shut Down for maintenance occurs annually.
Life Cycle Description

Load Type Min Max Number of Cycles Comment

Design Pressure psig FV 15 100

Operating Pressure psig -4.09 0.07 100 Maximum of 100 startlstop cycles per 40 years of
design ife

Operating TF 59 122 100
Temperature
Contents Specific Gravity 1.0 1.47 100
Contents Level inch 31.00 170.00 100

Localized Features
Nozzles Within 50* F of vessel As above.

temperature.
Supports Same as vessel Number of cycles same as vessel

Notes
* Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for

commissioning duty unless otherwise noted.

DATA SHEET #: 24590-LAW-MVD-LCP-P0004, Rev. ISheet 3 of 3
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PLANT ITEM No. R10505710

24590-LA W-MV-LCP-VSL-00002

Project- RPP-WTP P&D. 24590-LAW-M6-LCP-P0002
Project No- 24590 Process Data Sheet: . j* 3p 45
Project Site- Hanford Vessel Drawing 24590-LAW-MV-LCP-P0002
Description: LAW Concentrate Receipt Vessel Z_

Reference Data
Charge Vessels (Tag Numbers) Not Applicable
Pulsejet Mixers / Agitators (Tag Numbers) Not Applicable
RFDs/Pumps (Tag Numbers) Not Applicable

Design Data
Quality Level CM (Note 3) Fabrication Specs 24590-WTP-3PS-MV00-TP001 (PVDFY1\
Seismic Category SC-n1i Design Code ASME Vill Div 1
Service/Contents LAW Concentrate Feed Code Stamp Yes
Design Specific Gravity 1.47 NB Registration Yes
Maximum Operating Volume gal 15,435 Weights (Ibs) Empty Operatina Test

Total Volume gal 18,130 Estimated 49,200 235,700 199,900

Actual *

Inside Diameter inch 166 Wind Design Not Required
Length/Height (TL-TL) inch 153 Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-MV00-TP002
Operatirg Design Design 24590-WTP-3PS-FB01-T0001

Intenal Pressure psig 0.07 15 None Seismic Base Moment * ft*ib

External Pressure psig 4.09 FV None Postweld Heat Treat 'Not Required
Temperature "F 122 150 None Corrosion Allowance :Inch 0.I4

Min. Design Metal Temp. *F 40 Hydrostatic Test Pressure *'psig

Note: Please note that source, special nuclear and byproduct materials,
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at ISSUED By
the U.S. Department of Energy (DOE) facilities exclusively by DOE PDC
acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned nuclear
facilities. Information contained herein on radionuclides is provided for
process description purposes only.
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LA W-MV-LCP-VSL-00002

Materials of Construction
Component Material Minimum Thickness / Size Containment

Top Head SA-240 316 (Note 1) See Drawing Auxiliary
Shell SA-240 316 (Note 1) See Drawing Primary
Bottom Head SA-240 316 (Note 1) See Drawing Primary
Support SA-240 304 (Note 1) See awing NIA
Jacket/Coils/Half-Pipe Jacket NA NIA i_\ NIA
Intemals SA-240 3161SA-312 TP316 (Note 1) See Drawing Thermowells Primary
Pipe SA-312 TP316 Seamless (Note 1) See Drawing Note 2
Forgingst Bar stock SA-182 F716 (Note 1) See Drawing NIA
Gaskets (0 Ring) EPNM INA NIA
Bolting SA-193 Gr. B8M I SA-194 Gr. 8M NIA NIA

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function Not Applicable Insulation Material Not Applicable
Insulation Thickness (inch) Not Applicable Intemal Finish Welds descaled as laid

E xternal Finish Welds descaled as laid
Remarks

* To be determined by the vendor.
Note 1: Material shall have Carbon Content of 0.030% Max. Non-welded specialty items are excluded from this

requirement.
Note 2: Nozzle necks below normal operating level are Primary, others A xiliary. See PVDF and vessel drawing for NDEA
Note 3: Additional NDE requirements should be as per 6.4 of the PVDF. I
Note 4: Contents of this document are dangerous waste permit affecting.

DATA SHEET #: 24590-LAW-MVD-LCP-P0005, Rev. ISheet 2 of 3



PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LA W-MV-LCP-VSL-00002

Equipment Cyclic Data Sheet
Component Plant Item 24590-LAW-MV-LCP-VSL-00002
Number:
Component Description Parent Vessel

The information below Is Provisional and envelopes operational duty for fatigue assessment. It is not to be used as operational data.
Materials of Construction SA-240 316

Design Life 40 year;

Component Function and Equipment Shut Down for maintenance occurs annualy.
Life Cycle Description

Load Type Min Max Number of Cycles Comment

Design Pressure psig FV 15 100

Operating Pressure psig -4.09 0.07 100 Maximum of 100 startlstop cycles per 40 years of
design lfe

Operating 'F 59 122 100
Temperature
Contents Specific Gravity 1.0 1.47 100
Contents Level inch 31.00 170.00 100

Localized Features

Nozzles Within 50* F of vessel As above.
temperature.

Supports Same as vessel Number of cycles same as vessel

Notes
* Cycle increase: The Seller must Increase the numbers of operational cycles given above by 10% to account for

commissioning duty unless otherwise noted.

Sheet 3 of 3 DATA SHEET #: 24590-LAW-MVD-LCP-P0005, Rev. I
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PLANT ITEM No.

24590-LAW-LFP-VSL-00002

Proect: RPP-WTP P&ID: 24590-LA W-M6-LFP-P0001; 24590-LAW-M6-LFP-P0002
Project No: 24590 Process Data Sheet: -. iegtu /1\ V+ 511110';
Project Site: Hanford Vessel Drawing 24590-LAW-MV-LFP-P0001
Description: Matter I Fed Vessel

Reference Data
Charge Vessels (Tag Numbers) Not Applicable
Pulsejet Mixers / Agitators (Tag Numbers) LFP-AGT-00002
RFDs/Pumps (Tag Numbers) LFP-PMP-00007, LFP-PMP-00008, LFP-PMP-00009, LFP-PMP-00010, LFP-PMP-00011,

LFP-PMP-00012, LFP-PMP-00002
Spray Nozzles LFP-NOZ-00003, LFP-NOZ-00004, LFP-NOZ-00005

Desi n Data
Quality Level CM (Note 4) Fabrication Specs 24590-WTP-3PS-MV00-TP00I
Seismic Category SC-,a Design Code ASME VIII Div 1
Service/Contents LAW Melter Feed Code Stamp yes
Design Specific Gravity 1.90 NB Registration Yes
Maximum Operating Volume gal 7,688 Weights (Ibs) Emptv Operatin Test

Total Volume gal 9,123 Estimated 44,500 164,600 120,800
Actual *

Inside Diameter inch 132 Wind Design Not RequIred
Length/Height (TL-TL) inch 126 Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-MV00-TP002
Ooeratinig Design Design 24590-WTP-3PS-F01-T0001

Intemal Pressure psig 0.07 t 15 None Seismic Base Moment * ft*lb
External Pressure psig 4.09 1 FV None Postweld Heat Treat Not Required
Temperature 'F 98 150 None Corrosion Allowance Inch 04 rop Head

I_ 1_ _0. 125 Shell & tm Head
Min. Design Metal Temp. * F 40 Hydrostatic Test Pressure *psig

Note: Please note that source, special nuclear and byproduct materials,
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE ISSUID 8y
acting pursuant to its AEA authority. DOE asserts, that pursuant to the RPP. p PC
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned nuclear
facilities. Information contained herein on radionuclides is provided for p"
process description purposes only.
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LAW-LFP-VSL-00002

Materials of Construction
Component Material Minimum Thickness / Size Containment

Top Head SA-240 316 (Note 2) See Drawing Auxiliary
Sheli SA-240 316 (Note 2) See Drawing Primary
Bottom Head SA-240 316 (Note 2) See Drawing Primary
Support SA-240 304 (Note 2) See DPwing NIA
Jacket/Coils/Half-Pipe Jacket NIA NIA / NIA
Internals SA-240 316 (Note 2) See Drawing Thermowelis Primary
Pipe (Seamless) SA-312 TP316 Seamless (Note 2) See Drawing Note 3
Forgings/ Bar stock SA-182 F316 (Note 2) See Drawing NIA
Gaskets (0 Ring) EPDM O-Ring NIA NIA
Bolting SA-193 B8M I SA-194 8M NIA NIA

Miscellaneous Data
Orientation vertical Support Type Skirt
Insulation Function Not Applicable Insulation Material Not Applicable
Insulation Thickness (inch) Not Appiicable Internal Finish Welds descated as laid

External Finish Welds descaled as laid

Remarks
* To be determined by the vendor.

Note 1: Deleted.
Note 2: Material shal have Carbon Content of 0.030% Max. Non-welded Items are excluded from this requirement.
Note 3: Nozzle necks below normal' operating level are Primary, others Auxiliary. See 24590-WTP-3PS-MV00-TP00I for ND
Note 4: Additional NDE requirements should be as per 6.4 of 24590-WTP-3PS-MVOO-TP001.
Note 5: Contents of this document are dangerous waste permit affecting.A

DATA SHEET #: 24590-LAW-MVD-LFP-P0007, Rev. ISheet 2 of 2
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PLANT ITEM No.

24590-LA W-LFP-VS-00004

Project: RPP-WTP P&ID: 24590-LA -M6-LFP-P0003; 24590-LAW-M6-LFP-P0004
Project No: 24590 Process Data Sheet: l.go~ Le 1 M- 1i1%5
Project Site: Hanford Vessel Drawing 24590-LAW-MV-LFP-P0002
Descri ption: Molter 2 Food Vessel

Reference Data
Charge Vessels (Tag Numbers) Not Applicable
Pulsejet Mixers / Agitators (Tag Numbers) LFP-AGT-00004
RFDs/Pumps (Tag Numbers) LFP-PMP-00013, LFP-PMP-00014, LFP-PMP-00015, LFP-PMP-00016, LFP-PMP-00017,

LFP-PMP-00018, LFP-PMP-00004
Spray Nozzles LFP-NOZ-00008, LFP-NOZ-00009, LFP-NOZ-00010

Design Data
Quality Level CM (Note 4) Fabrication Specs 24590-WTP-3PS-MV00-TP001
Seismic Category SC-Ill Design Code ASME VIII Div 1
Service/Contents LAW lifelter Feed Code Stamp Yes
Design Specific Gravity 1.90 NB Registration Yes
Maximum Operating Volume gal 7,689 Weights (Ibs) Empty Operatino Test

Total Volume gal 9,123 Estimated 44,500 164,600 120,800
Actual *

Inside Diameter inch 132 Wind Design Not Required
Length/Height (TL-TL) inch 126 Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-MV00-TP002
Operatin g Desion Desian 24590-WTP-3PS-FBOI-T0001

Intemal Pressure psig 0.07 15 None Seismic Base Moment * ft*lb

External Pressure psig 4.09 1 FV None Postweld Heat Treat Not Required
Temperature 'F 98 150 None Corrosion Allowance Inch 0.04 Top Head

0.125 Shell & Btm Mead
Min. Design Metal Temp. 'F 40 Hydrostatic Test Pressure *psig

Note: Please note that source, special nuclear and byproduct materials,
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) Jacilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned nuclear
facilities. Information contained herein on radionuclides is provided for
process description purposes only.
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LAW-LFP-VSL-00004

Materials of Construction
Component Material Minimum Thickness / Size Containment

Top Head SA-240 316 (Note 2) See Drawing Auxiliary
Shell SA-240 316 (Note 2) See Drawing Primary
Bottom Head SA-240 316 (Note 2) See Drawing Primary
Support SA-240 304 (Note 2) See Drawing NIA
Jacket/Coils/Half-Pipe Jacket NIA NIA NIA
Internals SA-240 316 (Note 2) See Drawing Thermowelis Primary
Pipe (Seamless) SA-312 TP316 Seamless (Note 2) See Drawing Note 3
Forgings/ Bar stock SA-182 F316 (Note 2) See Drawing NIA
Gaskets (0 Ring) EPDM O-Ring NIA NIA
Bolting SA-193 BM I SA-194 8M NIA NIA

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function Not Applicable Insulation Material Not Appiicable
Insulation Thickness (inch) Not Applicable Internal Finish Welds descaled as laid

External Finish Welds descaled as laid

Remarks
* To be determined by the vendor.

Note 1: Deleted.
Note 2: Material shal have Carbon Content of 0.030% Max. Non-welded items are excluded from this requirement.
Note 3: Nozzle necks below normal operating level are Primary, others Auxiliary. See 24590-WTP-3PS-MV00-TP001 for ND4
Note 4: Additional NDE requirements should be as per 6.4 of 24590-WTP-3PtMV00-TP001.
Note 5: Contents of this document are dangerous waste permit affecting. /i\
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PLANT ITEM No. R10

24590-LAW-LFP-VSL-00001

Project: RPP-WTP P&ID: 24590-LAL-M6-LFP-P0001; 24590-LAW-M6-LFP-P000i
Project No: 24590 Process Data Sheet: e.gek e*,, /i \** t5
Project Site. Hanford Vessel Drawing 24590-LAW-MV-LFP-P0004
Description: Melter I Feed Prep Vessel

Reference Data
Charge Vessels (Tag Numbers) Not Applicable
Pulsejet Mixers / Agitators (Tag Numbers) LFP-AGT-00001
RFDs/Pumps (Tag Numbers) LFP-PMP-00001A, LFP-PMP-00001B
Spray Nozzles LFP-NOZ-00001, LFP-NOZ-00002

Design Data
Quality Level CM (Note 4) Fabrication Specs 24590-WTP-3PS-MVO0-TP001
Seismic Category SC-Ill Design Code ASME Vill Dlv I
Service/Contents LA W felter Feed Code Stamp Yes
Design Specific Gravity 1.90 NB Registration Yes
Maximum Operating Volume gal 7,689 Weights (Ibs) Emoty Operatinc Test

TotalVolume gal 9,123 Estimated 37,000 157,100 113,300
Actual * I

Inside Diameter inch 132 Wind Design Not Required
Length/Height (TL-TL) inch 126 Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-MVO-TPOO2
Operatin D24590-WTP-3PS-FB01-T0001

Intemal Pressure psig 0.07 15 None Seismic Base Moment * ft*lb
External Pressure psig 4.09 FV None Postweld Heat Treat ot Required
Temperature *F 98 150 None Corrosion Allowance Inch. 0.04 Top Head

I 1_ 0.125 Shell & Btm Head
Min Design Metal Temp. *F 40 Hydrostatic Test Pressure * psig

Note: Please note that source, special nuclear and byproduct materials,
as defined in the Atomic Energy Act of '1954 (AEA), are regulated at '"uED By
the U.S. Department of Energy (DOE) facilities exclusively by DOE As
acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned nuclear
facilities. Inf ation co e herein on-dionucdides is provided for

1Issued for Permitting Use

1 Issued for Permitting Use Jackson S ee C. Slater

Rev. Reason for Revision By Checked Review Approved Date

Sheet I of 2 DATA SHEET #: 24590-LAW-MVD-LFP-P001 0, Rev. 1

r 11111I1II1111111
505701

MECHANICAL DATA SHEET: VESSEL



PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LAW-LFP-VSL-00001

Materials of Construction
Corponent Material Minimum Thickness / Size Containment

Top Head SA-240 316 (Note 2) See Drawing Auxiliary
Shell SA-240 316 (Note 2) See Drawing Primary
Bottom Head SA-240 316 (Note 2) See Drawing Primary
Support SA-240 304 (Note 2) See D awing NIA
Jacket/Coils/Half-Pipe Jacket NIA NIA 1 NIA
Intemals SA-240 316 (Note 2) See Drawing Thermowells Primary
Pipe (Seamless) SA-312 TP316 Seamless (Note 2) See Drawing Note 3
Forgingsl Bar stock SA-182 F316 (Note 2) See Drawing NIA
Gaskets (0 Ring) EPDM O-Ring NIA NIA
Bolting SA-193 881W I SA-194 SM NIA NIA

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function Not Applicable Insulation Material Not Applicible
insulation Thickness (inch) Not Applicable Internal Finish Welds descaled as laid

External Finish Welds desdaled as laid

Remarks
* To be determined by the vendor.

Note 1: Deleted.
Note 2: Material shall have Carbon Content of 0.030% Max. Non-welded items are excluded'from this requirement.
Note 3: Nozzle necks below normal operating level are Primary, others Auxiliary. See 24590-WTP-3PS-MVO-TP001 for NDEJ
Note 4: Additional NDE requirements should be as per 6.4 of 24590-WTP-3PS-MV00-TP001.
Note 5: Contents of this document are dangerous waste permit affecting. 1
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PLANT ITEM No. RIO

24590-LAW-LFP-VSL-00003

A

Project: RPP-WTP P&ID: 24590- W-M6-LFP-P0003; 24590-LAW-M6-LFP-P000o
Project No: 24590 Process Data Sheet: .gug 1\ * S1 10
Project Site: Hanford Vessel Drawing 24590-LA W-MV-LFP-P0005
Description: Molter 2 Feed Prep Vessel

Reference Data
Charge Vessels (Tag Numbers) Not Applicable
Pulsejet Mixers / Agitators (Tag Numbers) LFP-AGT-00003
RFDs/Pumps (Tag Numbers) LFP-PMP-00003A, LFP-PMP-0000387%
Spray Nozzles LFP-NOZ-00006, LFP-NOZ-00007

Design Data
Quality Level CM (Note 4) Fabrication Specs 24590-JTP-3PS-MV00-TP001
Seismic Category SC-Hi Design Code ASME VII Div I
Service/Contents LAW Melter Feed Code Stamp Yes
Design Spedfic Gravity 1.90 NB Registration Yes
Maximum Operating Volume gal 7,689 Weights (Ibs) Empo Operatina Test
TotalVolume gal 9,123 Estimated 37,000 157,100 1 113,300

Actual * I I

Inside Diameter inch 132 Wind Design Not Required
Length/Height (TL-TL) inch 126 Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-YfTP-3PS-MV00-TP002
Ooeratiig Design Design 24590-WTP-3PS-FB01-T0001

Internal Pressure psig 0.07 15 None Seismic Base Moment * ft*ib

External Pressure psig 4.0 FV None Postweld Heat Treat Not Required
Temperature *F 98 150 None Corrosion Allowance Inch 0.04 Top Head

1_ 1 0.125 Shell & Win Head
Min. Design Metal Temp. 'F 40 Hydrostatic Test Pressure * psig

Note: Please note that source, special nuclear and byproduct materials, ISSUED BY
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at RPP-WTP PDC
the U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned nuclear
facilities. Information contained herein on radionuclides is provided for VA
process description purposes only.
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LAW-LFP-VSL-00003

Materials of Construction
Component Material Minimum Thickness / Size Containment

Top Head SA-240 316 (Note 2) See Drawing Auxiilary
Shell SA-240 316 (Note 2) See Drawing Primary
Bottom Head SA-240 316 (Note 2) See Drawing Primary
Support SA-240 304 (Note 2) See D wing NIA
Jacket/Coils/Half-Pipe Jacket NIA NIA 1 NIA
Internals SA-240 316 (Note 2) See Drawing Thermowells Primary
Pipe (Seamless) SA-312 TP,316 Seamless (Note 2) See Drawing Note 3
Forgingst Bar stock SA-182 F316 (Note 2) See Drawing NIA
Gaskets (0 Ring) EPDM O-Ring NIA NIA
Bolting SA-193 B8M I SA-194 SM NIA NIA

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function Not Applicable Insulation Material Not Applicable
Insulation Thickness (inch) Not Appicable Internal Finish Welds descaled as laid

External Finish Welds descaled as laid
Remarks

* To be determined by the vendor.
Note 1: Deleted.
Note 2: Material shaii have Carbon Content of 0.030% Max. Non-welded items are excluded from this requirement.
Note 3: Nozzi ecks below norma) operating level are Primary, others Auxiliary. See 24590-WTP-3PS-MVOO-TPOO1 for

NDE. 1
Note 4: Additional NDE requirements should be as per 6.4 of 24590-WTP-3PS-MVOO-TPOO1.
Note 5: Contents of this document are dangerous waste permit affecting.A
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LA W-MV-LOP-VSL-00001

Project: RPP-W 7P P&\D: 24590-LAW-M6-LOP-P0001
Project No: 24590 Process Data Sheet:

ProjectSite: Hanford Vessel Drawing 24590-LAW-MV-LOP-P0001
Description: LAW Melter I SBS Condensate Vessel

Reference Data
Charge Vessels (Tag Numbers) Not Applicable
Pulsejet Mixers / Agitators (Tag Numbers) 24590-LA W-MY-LOP-EDUC-00001A
RFDs/Pumps (Tag Numbers) Not Applicable

Design Data
Quality Level QL1 Fabrication Specs 24590-WTP-3PS-MV00-TP001 (PVDF)
Seismic Category SC-Il Design Code ASME Vill Div 1
Service/Contents LAW Condensate Code Stamp yes
Design Specific Gravity 1.03 NB Registration Yes
Maximum Operating Volume gal 7,402 Weights (Ibs) Empty Operatina Test

Total Volume gal 9,056 Estimated 25,500 91,700 100,800
Actual *

Inside Diameter inch 144 Wind Design Not Required
Length/Height (TL-TL) inch S8 Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-MV00-TP002
Operating Design Design 24590-WTP-3PS-F801-T0001 1

Internal Pressure psig 2.00 15 125 Seismic Base Moment * ft-ib

External Pressure psig 2.00 FV FV Postweld Heat Treat Not Required
Temperature 'F 212 237 237 Corrosion Allowance Inch 0.o vessel (Note 5),

0.04 Jacket
Min. Design Metal Temp. 'F 40 Hydrostatic Test Pressure *psig

Note: Please note that source, special nuclear and byproduct materials,
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) lacilities exclusively by DOE
acting pursuant to its AEA authority. DDE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned nuclear
facilities. Information contained herein on radionuclides is provided for
process description purposes only.
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PLANT iTEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LAW-MV-LOP-VSL-00001

Materials of Construction
Component Material Minimum Thickness I Size Containment

Top Head SB-575 N06022 See Drawing Auxiliary
Shell SB-575 N06022 See Drawing Primary
Bottom Head SB-575 N06022 See Drawing Primary
Support SA-240 304 (Note 1 & 6) 1 See Drawing NIA
JacketCoils/Half-Pipe Jacket SA-312 304; (Note 1) See Drawing NIA
Intemals SB-575 NOO 221 SB-622 N06022 See Drawing Thermoweis Primary

(Note 7) / 1

Pipe (Seamless) SB-622 N06022 & SB-622 N06276 See Drawing Note 2
(For 1 112' & 2' Pipe) I SA-312
TP304

Forgingst Bar stock S-564 N06022 I SA182 F304 See Drawing NIA
Gaskets (0 Ring) EPDM NIA NIA
Bolting SA-193 Gr. BBM I SA-194 Gr. 8M NIA NIA

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function Not Applicable Insulation Material Not Appicable
Insulation Thickness (inch) Not Appicable Intemal Finish Descaled as laid

Extemnal Finish Note 3

Remarks
To be determined by the vendor.

Note 1: Material shah have Carbon Content of 0.030% Max. Non-welded specialty items are excluded rom this
requirement.

Note 2: Nozzle necks below normal operating level are Primary, others Auxiliary. See PVDF and vessel drawing for NDT.
Note 3: Shell welds under half pipe coils to be ground smooth. Others descaled as laid.
Note 4: Contents of this document are Dangerous Waste Permit affecting.
Note 5: Corrosion allowance of 0.01" is also to be added to the external surface of shell under the Jacket. 1
Note 6: Use SA-24W16 material for skirt and base chair gussets as design change by SDDR No. 24590-WTP-SDDR-PROC

04-00936L 1,
Note 7: Use Hastefloy C-276 In lieu of Hastelloy C-22 material for removable eductor guide cone as reference by 80R No.

24590-WTP-SDDR-PROC-040o1080

Equipment Cyclical Data Sheet

DeletedA
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-LA W-MV-LOP-VS-00002

Project: RPP-NMp P&ID: 24590-LA1W-M6-LOP-P0002
Project No: 24590 Process Data Sheet:
Project Site: Hanford Vessel Drawing 24590-L AW-MV-LOP-P0002
Descri ption: L AW Metter 2 SBS Condensate Vessel

Reference Data
Charge Vessels (Tag Numbers) Not Applicable

Pulsejet Mixers / Agitators (Tag Numbers) 24590-LA W-MY-LOP-EDUC-00002A
RFDs/Pumps (Tag Numbers) Not Applicable

Design Data
Quality Level QL-1 Fabrication Specs 24590-WTP-3PS-MV00-TP001 (PVDF)
Seismic Category SC-ll 1 Design Code ASME Vill Div I
Service/Contents LAW Condensate Code Stamp Yes
Design Specific Gravity 1.03 NB Registration yes
Maximum Operating Volume gal 7,402 Weights (Ibs) Empty Operatino Test

Total Volume gal 9,056 Estimated 25,500 91,700 100,800
Actual * I

Inside Diameter inch 144 Wind Design Not Required
Length/Height (TL-TL) inch 98 Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-MV00-TP002
Ooeratir[g Desion Desian 24590-WTP-3PS-FBO1-T000 1

Intemal Pressure psig 2.00 15 125 Seismic Base Moment * ft-ib

Extemal Pressure psig 2.00 FV FV Postweld Heat Treat Not Required
Temperature 'F 212 237 237 Corrosion Allowance Inch 0.08 vessel (Note 5),

0.04 Jacket
Min. Design Metal Temp. -F 40 Hydrostatic Test Pressure *ps

Note: Please note that source, special nuclear and byproduct materials,
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to the ISSUeD BY
AEA, it has sole and exclusive responsibility and authority to regulate DC
source, special nuclear, and byproduc. materials at DOE-owned nuclear
facilities. Information contained herein on radionuclides is provided for
process description purposes only.
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PLANT ITEM No.

MECHANICAL DATA SHEET: VESSEL 24590-1AW-MV-LOP-VSL-0002

Materials of Construction
Component Material Minimum Thickness I Size Containment

Top Head SS-575 N06022 See Drawing Auxiliary
Shell SB-575 N06022 See Drawing Primary
Bottom Head S-575 N06022 See Drawing Primary
Support SA-240 304 (Note I & 6) See Drawing NIA
JacketCoils/Half-Pipe Jacket SA-312 304 (Note 1) See Drawing NIA
Internals SB-575 Ni 022) SB-622 N06022 See Drawing Thermowells Primary

(Note 7) 1_ \
Pipe (Seamless) SB-622 I 22& SB-622 N06276 See Drawing Note 2

(For 1 112- Z 2" Pipe) I SA-312
TP304

Forgingsl Bar stock SB-564 N06022 I SA 182 F304 See Drawing NIA
Gaskets (0 Ring) EPDM NIA NIA
Bolting SA-193 Or. B8M I SA-194 Gr 8M NIA NIA

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function Not Appicable Insulation Material Not Applicable
Insulation Thickness (inch) Not Applicable Internal Finish Descaled as laid

External Finish Note 3

Remarks
* To be determined by the vendor.

Note 1: Material shall have Carbon Content of 0.030% Max. Non-welded specialty Items are excluded from this
requirement.

Note 2: Nozzle necks below normal operating level are Primary, others Auxiliary. See PVDF and vessel drawing for NDT.
Note 3: Shell welds under half pipe coils to be ground smooth. Others descaled as laid.
Note 4: Contents of this document are Dangerous Waste Permit affecting.
Note 5: Corrosion allowance of 0.01" is also to be added to the external surface of shell under the Jacket/1
Note 6: Use SA-240 16 material for skirt and base chair gussets as design change by SDDR No. 24590-WTP-SDDR-PROC-

04-00936.Z 1_
Note 7: Use HasteHoy C-276 in lieu of Hastelloy C-22 material for removable eductor guide cone as reference by SDDR No.

24590-WTP-SDDR-PROC-04-01080./\

Equipment Cyclic Data Sheet

DeletedA
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MECHANICAL DATA SHEET: VESSEL PLANT ITEM No.
24590-LAW-MV-RLD-VSL-00004

REV DATE REASON FOR REVISION

Sheet I of 3

PREPARER CHECKER REVIEWER APPROVER

DATA SHEET #: 24590-LAW-MVD-RLD-POOOI, Rev. I

r~r" O amm [33 O hdF4(1017.WY Q

R10046 3 9 4

Project: RPP-WTP P&ID 24590-LAW-M6-RLD-P0002
Project No: 24590 Process Data Sheet: 24590-LA W-MVD-RLD-00002
Site Hanford Vessel Drawing 24590-LAW-MV-RLD-P0001
Description: C3/C5 Drains/Sump Collection Vessel

Reference Data
Charge Vessels (Tag Numbers) Not Applicable
Pulsejet Mixers (Tag Numbers) Not Applicable
RFDs/Pumps (Tag Numbers) Not Applicable

Design Data
Quality Level CM 1 Fabrication Specs 24590-WTP-3PSMV00-TP001 (PVDF)
Seismic Category SC-3 Design Code A SME Vill Div 1
Service/Contents Radioactive Liquid Code Stamp Yes

NB Registration Yes
Design Specific Gravity 1.47 Weights (Ibs) Empty Operating Test

Operating Volume gal 6510 A Estimated 17000 86500 82300
Total Volume gal 7696 Actual * 20650 102000 86150

Inside Diameter inch 120 Wind Design Not Required
Length/Height (TL-TL) inch 132 Snow Design Not Required

Vessel Vessel Seismic Design 24590-WTP-3PS-MV00-TP002
Operating Design 24590-WTP-3PS-FB01-T0001

Internal Pressure psig Atm 15 None Seismic Base Moment * ft*lb

External Pressure psig 0.6 FV None Postweld Heat Treat Not Required
Temperature "F 158 A 183 None Corrosion Allowance inch 0.04 A
Min. Design Metal Temp. -F -20 Hydrostatic Test Pressure * psig 20 Li\

'VAL

This Bound Document Contains a total of 3 pages
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MECHANICAL DATA SHEET: VESSEL PLANT ITEM No.
24590-LAW-MV-RLD-VSL-00004

Materials of Construction
Component Material Minimum Thickness Containment
Top Head SA-240 316 (Note 5) See Drawing Auxiliary
Shell SA-240 316 (Note 5) See Drawing Primary
Bottom Head SA-240 316 (Note 5) (Npte 6) See Drawing Primary
Support SA-240 304 (Note 5) See Drawing Not Applicable
Jacket/Coils/Half-Pipe Jacket None Not Applicable Not Applicable \

Internals SA-240 316 (Note 5) See Drawing Thermowells Primary LI
Pipe SA-312 316 (Note 5) Seamless See Drawing Note I
Forgings/ Bar stock SA-182 F316 (Note 5) See Drawing Not Applicable
Gaskets Note 7 Not Applicable Not Applicable
Bolting SA-194 B8) SA-193 8 See Drawing Not Applicable

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function None Insulation Material Not Applicable
Insulation Thickness (inch) Not Applicable Internal Finish Note 3

External Finish Note 4

Notes
*To be determined by the vendor.

Note 1: Nozzle necks below normal operating level are Primary, others Auxiliary. See PVDF and vessel drawing for NDT.
Note 3: Descale all internal welds as laid, grind smooth and blend all startsistops, high spots, and crevices, finish weld i

as required for NDE purposes.
Note 4: Welds descaled as laid. L
Note 5: Maximum carbon content of 0.030%.
Note 6: 0.125 inch thick SB443 625 explosion bonded cladding on concave surface. A

1 Note 7: Spiral wound, 316SS, flexible graphite fill, 118" thick.
Equipment Cyclic Data Sheet

Component Plant Item RLD-VSL-00004
Number:
Component Description Parent Vessel

The information below is provisional and envelopes operational duty for fatigue assessment. It is not to be used as operational data.
Materials of Construction SA-240 316

Design Life 40 Years

Component Function and This tank collects drains liquid from the plant. Approximately twice a week the contents are
Life Cycle Description pumped out. The pressure over the liquid is the Vessel Vent extraction depression.

Load Type Min Max Number of Cycles Comment

Design Pressure psig FV 15 10 Nominal Assumption
Operating Pressure psig -0.1 Z 0.07 4160 2 cycles per week for forty years
Operating *F 59 158 4160 Coincident with pressure cycles. Adjacent locations
Temperature <50* F range.
Contents Specific Gravity 1.47 /

Contents Level Iinch Empty Op Vol 4160

Localized Features

Nozzles

Supports

Sheet 2 of 3 DATA SHEET #: 24590-LAW-MVD-RLD-POOO1, Rev. 1



MECHANICAL DATA SHEET: VESSEL PLANT ITEM No.
24590-LAW-MV-RLD-VSL-00004

Notes
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for
commissioning duty unless otherwise noted.

DATA SHEET #: 24590-LAW-MVD-RLD-POO01, Rev. ISheet 3 of 3
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Project RPP-WTP P&ID 24590-LA -M6-RLD-PO001
Project No 24590 Process Data Sheet Deleted /2\
Project Site Vanford Vessel Drawing 24590-LAW-MV-RLD-P0003
Description SBS Condensate Collection Vessel

Reference Data

|Charge Vessels (Plant item Numbers) Mt Applicable
Pulsejet Mixers (Plant Item Numbers) Not Applicable

Design Data
Quality Level Cm Fabrication Specs 24590-WTP-3PS-MV00-TP001
Seismic Category SDesign Code ASME Vill Div 1
Service/Contents SBS Purge Effluents Code Stamp Yes

NB Registration Yes
Design Specific Gravity I to 1.38 Weights (Ibs) Emty Operatino Test

OperatingVolume gal 23400 Estimated 67,700 348,800 283,000
Total Volume gal 25780 Actual a

Inside Diameter inch 192 Wind Design Not Required
Length/Height inch 185 (See Vessel Drawing) Snow Design Not Required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-FB01-T0001
Ooerating Design Design 24590-WTP-3PS-MV00-TP002

Intemal Pressure psig 0 15 NIA Seismic Base Moment * ft*b
External Pressure psig 2.6 15 (FV) NIA Postweld Heat Treat Not Required
Temperature 'F 16: 200 NIA Corrosion Allowance inch 0.04
Min. Design Metal Temp. 'F 40 Hydrostatic Test Pressure * psig

Note: Please note that source, special nuclear and byproduct materials,
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE ISSUED BY
acting pursuant to its AEA authority. DOE asserts, that pursuant to the RPPWIP PDC
source, special nuclear, and byproduct materials at DOE-owned nuclear
facilities. Information contained herein on radionuclides is provided
for process description purposes only.

% 003095
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MECHANICAL DATA SHEET: VESSEL PLANT ITEM No.
24590-LAW-MV-RLD-VSL-00005

Materials of Construction
Component Material Minimum Thickness / Size Containment

Top Head and Top Head SA240 3161SA182 F316 with max See Drawing Auxiliary
Nozzle Re-pads Carbon of 0.030%
Top Head Nozzles NO1, N02, SB688 UNS N08367 or See Drawing Auxiliary, Note-1
NO2A, N03, NO3A, N04, N05,
N09, N11, N15, N16, N16A, 88622 N10276 SeamlessA
N18, N19, N20, and N20A L2A
Top Head Nozzles N06, N07, SA240 316|SA182 F316 with max See Drawing Auxiliary, Note-1
N08, N10, and N17 Carbon of 0.030 %
Top Head N es N12, N13, SB622 N10276 Seamless See Drawing Auxiliary, Note-1
and Ni B8 N;N A S
Shell 88688 UN 83672 See Drawing Primary, Note-1
Bottom Head SB688 UNS N08367 See Drawing Primary
Support SA240 3 with max Carbon of See Drawing NIA

0.030% /N
Internals UNS N08367 See Drawing Primary
"O" Ring Flanges UNS N08367 See Drawing As Note-1 for Nozzle Necks
"0* Ring Gaskets Parker E0540-80 7 See Drawing As Note-1 for Nozzle Necks
Flat Gaskets EPDM
Bolting (For Flanges) A 193 Gr. 8 CL I See Drawing NIA

Miscellaneous Data
Orientation Vertical Support Type Skirt
Insulation Function Not Applicable Insulation Material Not Appicable
Insulation Thickness (inch) Not Appicable Welds Surface Finish De-scaled as Laid

Notes
* To be determined by the vendor.
Note 1: Nozzle necks below the high operating lquid level are Primary, others Auxiliary.
Note 2: NDE for this vessel must meet requirements per paragraph 6.4.2 of 24590-WTP-3PS-MVOO-TP001.
Note 3: This vessel Is not subjected to thermal cycling or pressure cycling.
Note 4: Vessel volumes are approximate and do not account for manufacturing tolerances, nozzles, and displacement of

Internals.
Note 5: Contents of this document are Dangerous Waste Permit affecting.

DATA SHEET # 24590-LAW-MVD-RLD-P0006, Rev. 2Shoot 2 of 2
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DATA SHEET # 24590-LAW-MVD-RLD-P0007, Rev 2

MECHANICAL DATA SHEET: VESSEL PLANT ITEM No.
24590-LAW-MV-RLD-VSL-00003

Issued for Permitting Use2

111 (~ Proessml - nSad D %dDab Es

Project RPP-WTP P&ID 24590-LAW-M6-RLD-P0001
Project No 24590 Process Data Sheet 24590-LAW-MVD-RLD-00003
Project Site Hanford Vessel Drawing 24590-LAW-MV-RLD-P0002
Description Plant Wash Vessel

Reference Data
Charge Vessels (Plant Item Not Applicable R
Numbers) PWP
Pulsejet Mixers (Plant Item Not Applicable
Numbers)

Design Data
Quality Level CM Fabrication Spars 24590-WTP-3PS-MV00-TP001
Seismic Category SC-3 Design Code ASME VIII Div 1
Service/Contents WashlDrain Effluent Code Stamp Yes

NB Registration Yes
Design Specific Gravity 1 to 1.38 Weights (Ibs) Empty Oerating Test

Operating Volume gal 23400 Estimated 70,100 351,200 285,500
Total Volume gal 25780 Actual *

Inside Diameter inch 192 Wind Design Not Required
Length/Height inch 185 (See Vessel Drawing) Snow Design Not required

Vessel Vessel Coil/Jacket Seismic Design 24590-WTP-3PS-F01-T0001
Qoeratin Desin 24590-WP-3PS-MV00-TP002

Intemal Pressure psig 0 15 NIA Seismic Base Moment * ft*lb
External Pressure psig 3.61 15 (FVl NIA Postweld Heat Treat Not required
Temperature *F 167 200 NIA Corrosion Allowance inch 0.04
Min. Design Metal Temp. *F -23 Hydrostatic Test Pressure * psig

Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts that pursuant
to the AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-
owned nuclear facilities. Information contained herein on radionuclides is provided for process description purposes only.

ONA
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MECHANICAL DATA SHEET: VESSEL PLANT ITEM No.
24590-LAW-MV-RLD-VSL-00003

Materials of Construction
Component Material Minimum Thickness / Size Containment

Top Head SA240 316 with max Carbon of See Drawing Auxiliary
0.030%

Top Head Nozzles with Dip SB688 UNS N08367 or See Drawing Auxiliary
Pipe (Nozzes N20, N22A SB622 N10276
and N24 only) S____622______N10276_______
Top Head Nozzles without SA240 3161SA182 F316 with max See Drawing Auxiliary
Dip Pipe Carbon of 0.030%
Shell & Shell Nozzles N01 SB688 UNS N08367 or See Drawing Primary
and N26 SB622 N10276
Bottom Head UNS N08367 See Drawing Primary
Support SA240 304 with max Carbon of See Drawing NIA

0.030%
Jacket/Coils/Half-Pipe NIA NIA NIA
Jacket
Intemals excl. Sprayers UNS N08367 See Drawing NIA
Sprayers 316SS See Drawing NIA
"0" Ring Flanges for Top SA 182 F316 with max Carbon of See Drawing NIA
Head Nozzles 0.030%
"0" Ring and Flat Gaskets EPDM See Drawing NIA
Bolting (For Flanges) A193 Gr. B8 Ci.1 See Drawing NIA

Miscellaneous Data[Orientation Vertical Support Type Skirt
Insulation Function Not Applicable Insulation Material Not Applicable
Insulation Thickness (inch) Not Applicable Welds Surface Finish De-scaled as laid

Notes
* To be determined by the vendor.
Note 1: Nozzle necks below the high operating liquid level are Primary, others Auxiliary.
Note 2: NDE for this vessel must meet requirements per para. 6.4.2 of specification no. 24590-WTP-3PS-MV00-TP001.
Note 3: This vessel is not subjected to thermal cycling or pressure cycling.
Note 4: Vessel volumes are approximate and do not account for manufacturing tolerances, nozzles, and displacement of

Internals
Note 5: Contents of this document are Dangerous Waste Permit affecting.
Note 6: Incorporated 24590-WTP-SDDR-PROC-03-0322 by design. Revised vessel external operating pressure. Other
revisions for consistency.

DATA SHEET # 24590-LAW-MVD-RLD-P0007, Rev 2Sheet 2 of 2
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GENERAL NOTES:

1. ALL FLU 501 01 IDLES SIHLL R1ADLE VE SSEL NORMAL VESSEL OE"EH--E.,

2. SELLE.TOPROVDETHE INERNALSPRAYNOZZLE(MODELGAUAJETVII) FOR NOZZLEN) &N32.
SPRIAY NOZZLE PIPE TO BE WELDED Oil THE BLIND FLANGE Alt REMOVABLE

3. ALL "T'' DENSGONS FA EASURED FROM THE 70M TANGENT LINE UNLESS OTHERISE NCTED. FOR SHELL
NOZZLE ' IMENSS)NSMEASRE FROM CENTER LINE OF NOZZLE.

4. FOR DISTANCEOF OP PIPES(LEES) TO EO"T HEAD USE 2' CEEARNCE UNLESSOHIERWNISE SPECIFIED.

5. SELLETOPROVDE NECESSARY SUPPRTIGUIESYSTEM FOR INTERNALPARTS, '2PS & AGITATOR
NOZZLES.

6. USE STANDARD ASNE 150WNFF FLANGE& MINE FLANGE DIMENSIONS0WITH T-E -KCEION SF ONLY4
BOLTSAND2GUIDEP2SDSEEFLANGEDETAIL.

7. GASSET 8SYAN INSERT PLATE HAVING TOCAPTIVE O-NGS. INSERT PLATE DIRENSZNS SWALL MATCH

TRE FLANGE. SEE INSERT PLATE DETAIL. INSERT PLATES SHALL BE TAGGED WITH THE PLANT ITEN
NLABERAND.O2ZL NUMBERAND-SHIPPED WITH THE VESSEL

S. WELD HLTS T3 FLAIE.

S. SELLETO DESIGN/ANALZE THEAGITATOR.NOZZLE M'O BASES ON TAE FLLOING:
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PROUETDW 0 NEMPTYVESSEL) 80
INCLUDIN WTO9UR IE
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5
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GENERAL NOTES:
1. ALL LANIGE BO1T HOLES SHALL S1RADDLEVESSELNORMAL VESSEL CEMTERL ME4

2. 010.LE TO PR4DE THE [NTERWL SPF4AY NOZZLE 4ODEL GA4-I.T VII) FOR NOZZL NO2 10 &

20 SPRAY NL22E PIPE TO BE WELDED CN THE BLIND FLANGE AND REMOVABLE.

3. ALL"Z" D1MENSIONS MEASURED FROM T4E40110 TANGEITlLIN U..ES OTHEREGE E NI0E FOR SHELL
N2ZLE, "Z" DIMENSIONS MEASURED FROM CENTER UNE OF NOZZLE.

4. FOR DISTANEOFDIPPNES (LEGS) TOBOTOTM HEAD USE 2" CLEARANCE UNLES OTHER SE SPECIFIEDI

5. SELLER TO PROVIDE NECfSSARY 8PPORTGUIDE SYSI'N FOR INTERNAL PARTS, PUAPS A AGT140R

022LES.
6. LRE STANDAR ASIWE 150UWNF F FLANG& BLIND FLANGE DI0ENSIONS WITH T 00E EXCEPTION OFON04

BOLTZAD 2 GUIDE PINS. SEE FLMNGE DETAIL.
7. GASKET IS BY A" INERT PLATE HAVING1WC CAPTIVE.ORMGS. INSERT PLATE 0I9NSOS SHALL MATCH

TI-E FLANGE. SEE INSERT PLATE EI0TAIL INSERT PLATES SHALL BE TAGGED WITH THE PILANT ITEM
MUJMBERAMD-1UZZLE NUM4BER AND SHIPPED WITH THE VESSEL.

4.WELD NUTS TO FLAE.

9. SELLER TO DESIGNJANALYZE T1-E AGITATOR NOZZLE N11 BASED ON THE FOLLOWING

STAT10WEIGHT B no0
IOAX TOQUE (i. h) 16450

NAX ALLOWVABLE TORQUE i I. 40007
\ER4CAL01P0NNFORCE B 003

CYAPMC TOQUE I , 32 00
WE;GHFTAMEI .11D.1 11250

BENDN011 ME0 0*444 hi 50 000

H/S PEED0R4ATN 3019CW

10. SELER TO DESIGNANALYZE -HE ADS PUNP NIES NO, NOS, MOE, NI,2, N 1 AND N14
ASEDON THE FOLLOWING:

VEMWNG MCETIDEl| 12

11. SEILER TO DESIGNANALYZETHE VERTCAL P1MP NOZZLE N140 AE ON THE POLLOWING:

LAILDSOTNWARDTR02T(b) 1 ,.340o

40E09 INMCNT ir01 | 21)

IAXTORQUE In. 1,20_

FROIECTIED'EIRoIN MENrTYVESEL) ',317i10.04)INGIV904044

12 0EL0R TOIENTT.ELIFTING-[LE100010 AVOID ITERFERENCEWII CT14ENOULE0.

13. DELETED

14. INSIDE DIAMETER OF NOZZLES 215 AN N16 MUST BEAT LEAST 9 314"

HOLDS:
1. N02LE LOCATIONS., SIZE ANI" "'MENSONS PEN1M COMF6MATION ON AGITATOR AND VERIICAL

PUMP SIZE,

2. LOCATION FORNAU-PLATE & BRAIET, WIPTVONTSAND SKIRT OPENIGS PENDING PIPING
LOCATIONS BPLANT 013N.

4. LOCAOJON FORAL F-7114G [L08G10141T.00LU PEN01NG 4L40E'4 B3" 00N4IR2J0ION.

4. DELEIED
5. AGITATR A'ID PUMP N02Z0ESSIZ9.D(NAMICtISTATCLCADSOTY 10E ANDLOCATION OFBAFI PLATE

PENDING CONFIRMATION FRO ROTATING 4U0PMENT GROUP.
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NOZZLE DETAIL
NOI RO2A, N1%t N19A N2C, N2CA

BORE 11 D FANGE
TOS60810711416 15(1

NOZZLE DETAIL
N17&1N17A

BORE tC SJIT
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INSERT PLATE DETAIL
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1 1
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1N2 12" SCS S0LURY FREI LFP-PMP0314 2'-" 2N590-WTP-M'I691-031001 D00DET FLANGED, TE 10
N13 12' SCS SLLRRY FR"N LFP-PIP-017 12-" 245W0-WTP-MV-450T-00014801 8E30 FAGD, 1 OTE 10
N14 1' CS SLURRY FROMl LFP-PMP-0C18 10-0" 245-T'8.N0440T-00014001 ET00 FLA02E4, ICTE 10

115 10' 4CS l112S4l0ENTLOVEsl LR 12-11'" 20WT-M -57-00i14003DET25 24 4"L10E
_IS 1 4CS DTR47ENT LOORA7R 12-11" 24540-148 8 0

1111 'LLR '4" 74 723M3411740401 (5 0 12

410A ' " 4 1842614E500EL1 13- V 24 90WTP-M NT-0007 D01 3E4' N7N
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4102-A ' 101 1EALANCE R| NOZL13-21"2450-WTP- 054T-M0400DET27O 01"-400

44 z I= 1540I DALANC FLANGEDTP4I478-41403027 0

v21B 1 110s |EEITY 1-3"|24590-WTP-M 0-4T-00026003 DET27 | 1 -400

N210 I' 150S |LEWL 13-4" |214-0WTPv-rmT-000003 DE27 1v - 4a

GENERAL 1OTES:
1. ALL FLANGE SOLT HOLES SHALL STRADDLE \VESSE0 L NO MAL VESSEL CEN1ERIE.
2 SELLER 10 PROVIDE THE INTERNAL SPRAY NOZZLE (MODEL GAMAET VII) FOR NOZZLE NO2, 1 &

M20. SPRAYNOZZLE PIPETO BE 7fLDE ON THE S1ND FLA'E AN0D REMOVEIALE.

. ALL'" DI0ENSIONS MEASURED FROTHE4EOTTOM0ANGENT LINE UNLESS OTHERWISE NOTED. FOR SHELL
NOZZLE, "'DJENSIONS MEASURED FI8L0 CENTER .. INE (F NZLE.

4. FORDISTANCE OF P PIPES(LEGS) TO BOTTOM HEAD USE 2" CEARANCEUN LESS OTrPERW30E SECIFIED

5, SELLER TO PROVIDE 'EOESSARYSUPPORTAGUOIE SYSTEM FOR INTERNAL PARTS, PUMPS & AGITATOR

NOZZLES,
. USE STANDAI ASNE 15 WNFF 5LANGE& BLJND 0LANGE DIMENSIONSWITH THE E0CEPTIOIOF 1 NL001 4

BOLTS AND 2 GUIDE PM . SEE =AN0GE DETAIL

7. OASI4T IS BYAN INSEWTPLATE HAVING TWOOCAP7VE 0-RIN35. INSER1 PLATE DIMENSIONSSMA L MATC1-
THE FLANGE SEE INSER PLATE DETAIL. INSERT 1ATE$ -ALL BETAG3ED IETH THE PLANT ITEM
NUMBER AND N4O2ZLE NUMBERAND 81PPED WITH THE VESSEL

8. W.0 NUTS TO FLANGE.

R SELLER 10 DESIGN/A14INLYZE THE AGATOR NOEE Nil BASED ON THE FOLLOWINGR,
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09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Attachment 51 - Appendix 9.7
Low Activity Waste Building

Specifications

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the
permit application that are incorporated into this permit, Permit Condition III. 10.A. will
prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.



Permit Number: WA7890008967
Modification to Revision 8

Expiration Date: September 27, 2004
Page 1 of 1

Drawings and Documents
Attachment 51 - Appendix 9.7

Low Activity Waste Building
Specifications

The following drawings have been incorporated into Appendix 9.7 and can be viewed at the
Ecology Richland Office. New drawings are in bold lettering.

Drawing/Document Number Description
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24590-LAW-3PS-PFOO-TPOO1, Rev 0
Shop Fabrication of LAW Melter Piping and

Components

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts that, pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

Page ii
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1 Scope

1.1 Project Description and Location

The River Protection Project - Waste Treatment Plant (RPP-WTP) is a complex of radioactive
waste processing facilities that will be designed, engineered and constructed by Bechtel
National, Inc. for the Department of Energy (DOE). The facility will pretreat and immobilize
the low-activity waste (LAW) and high-level waste (HLW) currently stored in underground
storage tanks at the Hanford Site. The facility will convert radioactive waste into solid glass, a
process called vitrification. The facility operating design life is 40 years.

The Hanford Site occupies an area of about 560 square miles and the RPP-WTP is located in the
200 East Area of the Hanford site, near Richland, Washington along the Columbia River. The
Counties of Benton, Franklin, and Grant surround the Hanford Site.

1.2 Equipment, Material, and Services Required

1.2.1 Fabricate, inspect and test LAW melter piping and components in strict accordance with the
requirements, codes, drawings, and specifications contained in and referenced by this
document and the associated purchase documents.

1.2.2 Provide necessary labor, tools, and equipment to safely perform the specified work in
accordance with the requirements of this specification, design drawings, and the purchase
order.

1.2.3 Provide necessary material and components including plate, piping, expansion joints/bellows,
couplings, hose, insulation, bolts/studs, gaskets, etc., as specified on the design drawings.

1.2.4 Provide necessary material and components to fabricate and assemble the LAW main and
standby offgas pipe lines. This assembly and fabrication work includes, but is not limited to,
the following: Nickel alloy pipe rolled from plate, offgas shield wall penetrations, HILTAP

couplings, shielded expansion joints, custom flanges, bolts/studs and gaskets, insulation, and
relief devices.

1.2.5 Provide necessary material and components to fabricate and assemble the LAW Feed piping
encasement and hose assemblies. This assembly and fabrication work includes, but is not
limited to, the following: custom fabricated stainless steel encasement with flanges and
gasketed covers, seal plate assemblies, hose assemblies, bolts/studs and gaskets.

1.2.6 Perform required inspections and testing of LAW melter offgas piping, hose assemblies,
encasements and other components, including Nondestructive Examination (NDE) of weld
joints, hydrostatic testing, and leak testing.

1.2.7 Provide Positive Material Identification (PMI) on the LAW offgas piping and components.
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1.2.8 Tag LAW melter piping spools and components with identification numbers in accordance
with the identification numbers shown on the design drawings or other instructions from the
Buyer.

1.3 Work by Others

1.3.1 The Seller is not required to purchase the (2) 10 inch butterfly valves with actuators, or any
other item listed as government furnished equipment. See Appendix A.

1.3.2 Installation of the LAW main and standby offgas pipe lines, LAW feed lines, encasement and
hose assemblies at the LAW facility will be done by the Buyer.

1.4 Definitions

1.4.1 Buyer Bechtel National, Inc.

1.4.2 Buyer's Representative

1.4.3 Seller

1.4.4 LAW Melter

Vitrification

The Buyer's designee(s), who shall witness online operations at
the Seller's sites and performs onsite inspections and
surveillances.

Manufacturer, assembler, fabricator, vendor, supplier or equal
who provides equipment, systems, components, services. or
other products for delivery to the Buyer.

Low Activity Waste Melter

The process of combining a waste stream with glass formers at
high temperature to produce a stable waste form.

1.5 Safety/Quality Classifications

1.5.1 LAW offgas pipe and components: Safety Design Class (SDC) / Quality Level -i (QL-1)

1.5.2 LAW melter feed encasement and hose: Commercial Material (CM)

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and specifications,
listed below, which are an integral part of this specification.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. If a date or revision is not listed, the latest
issue, including addenda, at the time of Request for Quote (RFQ) shall apply. When more
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than one code, standard, or referenced document covers the same topic, the requirements for
all must be met with the most stringent governing.

In the event of a conflict between the requirements of the referenced codes, standards,
specifications, regulations and procedures, the Seller shall submit the recommended resolution
to the Buyer for review and permission to proceed prior to implementation.

ASME B&PV Code, Section V

ASME B&PV Code, Section IX

ASME B31.3-1996

Nondestructive Examination

Qualification standard for Welding and Brazing
procedures, Welders, Brazers, and Welding and
Brazing Operators
Process Piping

2.2.4 Deleted

2.2.5 Deleted

ASTM B366-2001

ASTM B705-2000

ASTM B829-1999

AWS QC1

Standard Specification for Factory - Made wrought
Nickel and Nickel Alloy Fittings
Standard Specification for Nickel-Alloy (UNS
N06625, N06219 and N08825) welded pipe.
Standard Specification for General Requirements
for Nickel and Nickel Alloys Seamless Pipe and
Tube
Standard for AWS Certification of Welding
Inspectors

2.3 Industry Standards

2.3.1 Pipe Fabrication Institute (PFI) Standards

PFI-ES-3-1981
PFI-ES-5-2002
PFI-ES-31-1992

Fabricating Tolerance

Cleaning of Fabricated Piping
Standard for Protection of Ends of Fabricated Piping Assemblies

American Society of Nondestructive Testing (ASNT)

Recommended Practice No. SNT-TC-IA, June 1980 Edition through 2001 Edition, all-
inclusive, and its applicable supplements.

24590-WTP-3PS-G000-T0001 General Specification for Supplier Quality
Assurance Program Requirements

24590-GO4B-FOOO19 Rev 0

2.1.3

2.2 Codes

2.2.1

2.2.2

2.2.3

2.2.6

2.2.7

2.2.8

2.2.9

2.3.2

2.3.2.1

2.4 Reference Specifications

2.4.1

Page 3
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2.4.3 24590-WTP-3PS-GOOO-TP002

24590-WTP-3PS-NWPO-T0001

2.4.5 Deleted
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Engineering Specification for Packaging, Handling,
and Storage Requirements
Engineering Specification for Positive Material
Identification (PMI)
Engineering Specification for General Welding and
NDE Requirements for Supplier Fabricated Piping

2.4.6 Deleted

2.4.7 Deleted

2.4.8 Deleted

3 Design Requirements

3.1 Design By Others

3.1.1 The LAW melter piping and component design will be performed by the Buyer and will be
depicted on the individual design drawings released to the Seller.

4 Materials

4.1 General

4.1.1 Materials shall be in accordance with the Buyer furnished drawings, the Purchase Order, and
specifications, unless written permission to proceed with alternate materials is granted by the
Buyer via the Supplier Deviation Disposition Request (SDDR) per the purchase order
requirement.

4.1.2 Material traceability is required for Quality Level QL- 1 piping and components.

4.1.3 Positive Material Identification shall be required on the LAW offgas piping and components,
and shall be done in accordance with Document 24590-WTP-3PS-GOOO-TPOO2.

4.1.4 Materials shall be new.

4.2 Restricted Materials

4.2.1 The majority of materials for the LAW melter piping components fabrication are called out on
the design drawings. However, the drawings may not list miscellaneous materials used during
the work covered by this specification. Such materials may include tape, markers, cutting
fluids, cleaning agents, greases, and oils, which may come in contact with LAW melter pipe
and other components. Miscellaneous materials shall meet the following requirements: The
halogen content shall not exceed 200 ppm. The total sulfur content shall not exceed 400 ppm.
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The total of low melting point metals such as lead, zinc, copper, tin, antimony, mercury shall
not exceed 1 percent. Of this mercury should not exceed 50 ppm. These low melting metals
shall not be intentionally added during the manufacture of the miscellaneous material.
Certification shall be available for Buyer inspections.

4.3 Special Requirements

4.3.1 Ten-inch, schedule 80S pipe made from UNS N06625 material is not readily available in
machine-made welded or seamless pipe. The design drawings depict a conservative method
of fabricating the pipe and elbows from rolled plate for the small quantity required. It is
acceptable to substitute 10-inch, schedule 80S pipe manufactured to ASTM B 705 or ASTM
B444, from UNS N06625 material. Submit the ASTM number to the Buyer for information,
if this option is selected.

4.3.2 Ten-inch, schedule 80S, long radius elbows made from UNS N06625 material, are not readily
available in factory-made wrought buttweld fittings. The design drawings depict a
conservative method of fabricating the pipe and elbows from rolled plate for the small
quantity required. It is acceptable to substitute factory-made wrought buttweld fittings
manufactured to ASTM B 366 from UNS N06625 material. Submit the ASTM number to the
Buyer for information, if this option is selected.

4.4 Storage of Special Materials

4.4.1 The Seller shall handle and store materials in a locked controlled area to prevent
misappropriation, damage, or deterioration of materials. The Seller shall protect tags and
other identifying objects on delivered material for establishing identification and traceability.
Heat numbers removed by fabrication or cutting shall be transferred to the used and unused
material to maintain traceability.

5 Fabrication

5.1 Welds

5.1.1 Piping welds and attachments to piping shall be welded and inspected in accordance with
ASME B31.3 - 1996 and document 24590-WTP-3PS-NWP-TOOOI, except as listed below.
NDE is listed in section 6, "Tests and Inspections".

5.1.1.1 Document 24590-WTP-3PS-NWPO-T0001, paragraph 3.2, does not apply.

5.1.1.1.1 Replace Paragraph 3.2, document 24590-WTP-3PS-NWPO-TOOOl, with the following:
Before any fabrication is to commence, the Seller shall submit to the Buyer a detailed
Welding Procedure Application List identifying the Welding Procedures being used.
This document shall also identify the extent of NDE along with PMI. This document
shall be submitted to the Buyer for review in accordance with the Material Requisition
(MR), section 3, Form G-321-E. A review status of "Work May Proceed" shall be
obtained prior to use. The Form G-32 1 -E instructions and form provide the time frames

Page 5
24590-GO4B-F00019 Rev 0 Ref: 24590-WTP-3DP-GO4B-00049



24590-LAW-3PS-PFOO-TPOO1, Rev 0
Shop Fabrication of LAW Melter Piping and

Components

required for submittals. Figure 1 in document 24590-WTP-3PS-NWP-TOOO1 is a
typical example of the Welding Procedure Application List.

5.1.1.2 Backing rings are not permitted.

5.1.2 Deleted

5.1.3 Welder's Qualification -Personnel performing pipe welding shall be qualified in accordance
with Section IX of the ASME B&PV Code.

5.1.4 Prepare and submit shop / as-built drawings, including identification of shop welds.

5.2 Assembly

5.2.1 Unless otherwise noted on the design drawings, dimensional tolerances of PFI-ES-3 for
fabricated piping assemblies shall not be exceeded.

6 Tests and Inspections

6.1 Personnel Qualifications

6.1.1 Certified Welding Inspector : Seller personnel performing welding inspections shall be
Certified Weld Inspectors (CWI), in accordance with the requirements specified in American
Welding Society (AWS) QC1. The following documentation shall be submitted prior to the
start of welding: current AWS CWI certification, current and valid visual acuity examination
for CWI personnel, and weld inspection procedures.

6.1.2 Nondestructive examination (NDE) personnel shall be qualified and certified in accordance
with the recommended guidelines of the American Society of Nondestructive Testing
(ASNT). Recommended Practice No. SNT-TC-1A. Qualified inspectors shall have at least a
level II or level III certification to perform NDE.

6.2 Nondestructive Examinations

6.2.1 The Seller is responsible for all nondestructive examination and testing of piping, components,
and hose assemblies furnished under this specification.

6.2.2 Buyer's representative shall be provided free access to the Seller's facilities, to review, to
witness, inspect, and report progress of work.

6.2.3 No sub-tier supplier shall perform NDE work without submittal of NDE procedure and
Buyer's review/ and approval in accordance with the Material Requisition (MR), section 3,
Form G-321 -E. All submittals shall be from the Seller to the Buyer (not from the Sellers sub-
tier supplier directly to the Buyer).

6.2.4 Perform and evaluate examinations per procedures and acceptance standards prepared in
accordance with the applicable Code and/or Standard, and ASME Boiler and Pressure Vessel
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Code, Section V. In addition, the specific examination requirements per Appendix B shall be
performed.

6.2.5 Deleted

6.3 Shop Tests

6.3.1 Unless otherwise noted on the individual design drawings, all piping and hoses with fluid-
containing components shall be hydrostatically tested in accordance with the requirements of
ASME B31.3, Chapter VI.

6.3.2 Test pressure shall be 150% of design pressure and adjusted for design temperature per ASTM
B31.3 paragraph 345.4.2. Maintain test pressure for a minimum of 10 minutes. Acceptance
criterion shall be: No leaks observed.

6.3.3 The Seller shall submit a hydrostatic testing procedure for review and approval in accordance
with the Material Requisition (MR), Section 3, Form G-321-E. This will be done prior to
performing the hydrostatic testing.

6.3.4 The test medium can be distilled water or deionized water, or clean, potable water having less
than 100 ppm halides.

6.3.5 LAW Feed Line Encasement Leak Test.

6.3.5.1 Isolate each end of the encasement. Connect temporary fill, drain and vent connections to
the encasement assembly. Fill and vent the encasement until completely full. Acceptance
criterion: No leaks observed.

6.3.6 A test report shall be prepared, certified and submitted to the Buyer for each completed
hydrostatic or leak test. The Seller shall also include a record of the accepted testing as part of
the pipe spool documentation.

7 Preparation for Shipment

7.1 Cleanliness

7.1.1 Perform cleaning of fabricated piping as outlined in PFI-ES-5. Cleaned piping shall be free of
loose rust or mill scale, blisters, grease, sand, oil, dirt, and other foreign materials.

7.1.2 Clean austenitic stainless steel and/or nickel based alloy piping in a protected area that is free
from air-borne chloride contamination. Prevent contamination from non-stainless steel
particles such as machine chips, grinding dust, weld spatter, and other debris during
fabrication by shielding or other suitable means.

7.1.3 Only austenitic stainless steel brushes that have not been previously used on another material
may be used on austenitic stainless steel and nickel alloy piping when brushes are applied.
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7.1.4 Where solvent is required to remove grease or oil from austenitic stainless steel and/or nickel
based alloy piping, acetone or alcohol (ethyl, methyl, or isopropyl) shall be used.
Alternatively, a detergent flush may be used in lieu of solvent cleaning with prior permission
to proceed from Buyer.

7.1.5 Final cleaning materials in contact with austenitic stainless steel and/or nickel based alloy
shall contain less than 200 ppm halogens. If detergent cleaning is used, rinse with potable
water having no more than 100 ppm chloride content. After rinsing, the piping shall be
drained out completely such that no standing pockets/puddles of water remain that may later
concentrate by evaporation. Removal of excess rinse water may be augmented by swabbing,
squeegeeing, or air blowing.

7.1.6 After cleaning, blow dry the interior surfaces of all piping.

7.2 Tagging

7.2.1 Tag each spool, pipe, hose and component with a stainless steel tag. Attach the tag with
stainless steel wire. The tag shall be engraved or stamped with the identification information.
Each tag shall contain: Spool or piece number, MR number, and drawing number.

7.3 Packaging

7.3.1 Packaging, handling and storage shall be in accordance with Document 24590-WTP-3PS-
G000-T0003.

7.3.2 Comply with the minimum end protection requirements criteria outlined in PFE-ES-3 1.

7.3.3 Cover pipe openings with nonmetallic end caps. Seal the edge of the end cap to the pipe
exterior with at least 2 passes of sealing tape. Sealing tape containing less than 200 ppm
halogens shall be used on stainless steel piping.

7.3.4 Block, strap and separate with dunnage as necessary to prevent damage during shipment.

7.3.5 Place small loose pieces in boxes for protection during shipment. Identify each box with the
Material Requisition (MR) number.

7.3.6 The Seller shall take extra precautions to ensure that welded-in valves are protected during
shipment.

8 Quality Assurance

8.1 QA requirements specific to item(s) or service

8.1.1 The Seller's Quality Assurance Program (QAP) Requirements are specified in 24590-WTP-
3PS-GOOO-TOOO1 and detailed in the Supplier Quality Assurance Program Requirements Data
Sheet.
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8.1.2 The Seller's QAP Manual shall be submitted to Buyer for review in accordance with 24590-
WTP-3PS-GOOO-TOOO 1 and the procurement documents.

8.1.3 Submittal requirements stated in this specification will be specified in the procurement
documents.

8.2 Program QA elements

8.2.1 Seller's QAP, as a minimum, shall contain the requirements detailed in the Supplier Quality
Assurance Program Requirements Data Sheet(s) listed in Section 2 of the Material
Requisition.

9 Configuration Management

9.1 See Section 2 of the Material Requisition for mandatory contents of Seller's QA

program.

10 Documentation and Submittals

10.1 General

10.1.1 Documentation and submittals shall be per Material Requisition (MR) Section 3, Forms G-
321-E and G-321-V.
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Appendix A Government Furnished Equipment

10" Butterfly Valve with Actuator, LOP-YV- 1008,
10" Butterfly Valve with Actuator, LOP-YV-2008,

24590-QL-MRP-JVO 1-00003
245 90-QL-MRP-JVO 1-00003
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Appendix B Nondestructive Examination (NDE) of
Fabrication Pipe Welds

ASME B31.3 Process Piping (1996)

Type of Weld Normal Fluid Service
Girth and Miter Welds 100% VT

5% RT or
5% UT

Longitudinal Welds 100% VT
Spot RT

Fillet including Socket, Seal, and Attachment Welds for 100% VT
Branch Reinforcement and Supports 100% PT
Branch Connections including Pressure-containing Welds 100% VT
in Branches 100% PT

Notes:
1. Acceptance Criteria for Normal Fluid Service, ASME B31.3-96

Legend:
RT - Radiographic Examination
PT - Liquid Penetrant Examination
VT - Visual Examination
UT - Ultrasonic Examination
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09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Attachment 51 - Appendix 9.8
Low Activity Waste Building

Engineering Calculations

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the
permit application that are incorporated into this permit, Permit Condition III. 10.A. will
prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.
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Drawings and Documents
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Low Activity Waste Building
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The following drawings have been incorporated into Appendix 9.8 and can be viewed at the Ecology
Richland Office. New drawings are in bold lettering.
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy Act of
1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is provided for process description
purposes only.
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1 Introduction

The Washington Administrative Code, WAC 173-303, requires that secondary containment be designed
and operated to contain 100 % of the capacity of the largest tank within its boundary for tank systems
containing dangerous waste. This report discusses the assessment of flooding volume that is required to
be contained for the low-activity waste vitrification (LAW) facility.

2 Applicable Documents

* WAC 173-303. Dangerous Waste Regulations. Washington Administrative Code.

3 Description

3.1 Flooding Volume Description for LAW Facility at -21 Ft Elevation

The only vessel in the LAW facility containing dangerous waste at -21 ft elevation is the C3/C5
drains/sump collection vessel (RLD-VSL-00004). In the event of a line break, vessel failure, or tank
overflow, flooding could occur in the cell. The C3/C5 drains/sump collection vessel (RLD-VSL-00004) is
in an enclosed C3/C5 cell area, in room L-BOO lB (C3/C5 drain collection cell).

To conservatively calculate the available area of the cell where the flooding volume could leak, the
largest cross-sectional area of the vessel is subtracted from the cross-sectional area of the rectangular cell.
The required height of the liner is equal to the flooding volume divided by the available cross-sectional
area of the room.

In order to calculate the minimum height of C3/C5 drain collection cell (room L-B0O1B) stainless steel
liner, the following 2 scenarios are considered.

a Leakage and spillage of the C3/C5 drains/sump collection vessel (RLD-VSL-00004) when the total
volume of fluid contained in the vessel is discharged into the cell. The flooding volume is the larger
of 110 % (used as a conservative criteria) of the maximum operating volume of the largest vessel, or
100 % of the total volume of the largest vessel. The vessel total volume is defined as internal volume
of the vessel including the shell and both heads. The total vessel volume of 1034 ft is greater than
110 % of the maximum operating volume. Fire sprinklers are provided in this cell; therefore, 246 ft
of fire water from 20 minutes of sprinklers in the cell is added to the flooding volume. Thus, 1280 ft
is the total volume used for calculating the cell liner height. Minimum liner height required for this
case is 3.4 ft.

b The vessel is full and intact so only fire water runoff from higher elevation floor drains is considered
for the flooding volume. This scenario is based on the design of the LAW facility systems and uses a
conservative volume of water for calculation of the liner height, almost 3 times the volume required
in WAC 173-303. As shown in Figure 1, several of the LAW facility floor drains, sumps, and
overflow lines drain to the C3/C5 drains/sump collection vessel (RLD-VSL-00004). In the event of a
fire, the fire water would collect on the higher elevations and drain to the tank. Since the tank is full
and not leaking in this scenario, fire water would flow out of the tank and into the cell via the
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overflow nozzle. The fire area used in this scenario is the largest design requirement for the LAW
facility. Volume of 30 minutes of fire water outside of the cell is calculated to be 21,420 gallons or
2864 ft3. Minimum liner height required for this case is 9.3 ft.

Based on these scenarios, the cell is lined with stainless steel plates to a minimum height of 9.3 ft. The
calculation for the volume of fire water includes a safety factor of 1.4 for conservatism and to compensate
for construction tolerances. The largest cross-sectional area of the vessel is used to conservatively
calculate the cross-sectional area of the rectangular cell, even though the cross-sectional area of the vessel
at the bottom is much smaller. Additionally, the actual liner height will be rounded up to the next half-
foot.

3.2 Flooding Volume Description for LAW Facility at +3 Ft Elevation

LAW facility has the following vessels, containing dangerous waste, in the process cells, and effluent cell
rooms, at +3 ft elevation:

Process Cell Room L-0123

LCP-VSL-00001
LFP-VSL-00001
LFP-VSL-00002
LOP-VSL-00001
LOP-WESP-00001
LOP-SCB-00001

melter
melter
melter
melter
melter
melter

1 concentrate receipt vessel
1 feed preparation vessel
1 feed vessel
1 submerged bed scrubber (SBS) condensate vessel
1 wet electrostatic precipitator (WESP)
1 SBS

Process Cell Room L-0124

LCP-VSL-00002
LFP-VSL-00003
LFP-VSL-00004
LOP-VSL-00002
LOP-WESP-00002
LOP-SCB-00002

melter 2 concentrate receipt vessel
melter 2 feed preparation vessel
melter 2 feed vessel
melter 2 SBS condensate vessel
melter 2 WESP
melter 2 SBS

Effluent Cell Room L-0126

RLD-VSL-00003
RLD-VSL-00005

plant wash vessel
SBS condensate collection vessel

3.2.1 Process Cells

The process cells have 6 vessels in each cell. Both process cells are identical in size and contain a similar
set of vessels.

For calculating the minimum height of stainless steel liners for process cell rooms L-0 123, and L-0 124,
the following scenario is considered:

The total volume of fluid contained in the largest vessel is discharged by leakage or spillage into the cell.
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To conservatively calculate the available area of the cell where the flooding volume could leak, the
largest cross-sectional area of each of the vessels are subtracted from the cross-sectional area of the
rectangular cell. The required height of the liner is equal to the flooding volume divided by the available
cross-sectional area of the room.

The liners are sized to hold 100 % of the total volume of the largest vessel or 110 % of its maximum
operating volume, whichever is greater. In all cases, the total volume is used because this is larger than
110 % of the volume up to the overflow nozzle.

The largest vessel in each cell is the concentrate receipt vessel, (LCP-VSL-00001, -00002), and the total
volume for each is 2428 ft3 . This is the volume used for calculating the process cell room (L-0123 and
L-0124) liner height. The available cross-sectional area of the room into which the liquid could flow is
calculated to be 1279 ft. The liner height is calculated by dividing the volume of the largest vessel
(2428 ft) by the available area of the room (1279 ft).

The minimum liner height required for each process cell is 1.9 ft. Conservative values for the vessel
volume are used in the calculation of the liner height by using the volume of the vessel without
subtracting the volume of the internal equipment. The largest cross-sectional area of the vessel is used to
conservatively calculate the cross-sectional area of the rectangular cell, even though the cross-sectional
area of the vessel at the bottom is much smaller. Additionally, the actual liner height will be rounded up
to the next half-foot.

3.2.2 Effluent Cell

Effluent cell room L-0126 has 2 vessels in it. Both vessels are identical in size. Using the same method
as for the process cells, the total volume of each of these vessels is 3445 ft3 . The available cross-sectional
area of the room into which the liquid could flow was calculated to be 799 ft. The liner height is
calculated by dividing the volume of the largest vessel (3445 ft3 ) by the available area of the room
(799 ft).

The minimum liner height required for effluent cells is 4.4 ft. Conservative values for the vessel volume
are used in the calculation of the liner height by using the volume of the vessel without subtracting the
volume of the internal equipment. The largest cross-sectional area of the Vessel is used to conservatively
calculate the cross-sectional area of the rectangular cell, even though the cross-sectional area of the vessel
at the bottom is much smaller. Additionally, the actual liner height will be rounded up to the next half-
foot.

3.3 Flooding Volume Description for LAW Facility at +28 Ft Elevation

LAW facility has the following tank, containing dangerous waste, at +28 ft elevation:

Caustic Scrubber Blowdown Pump Room, Room L-0218

LVP-TK-00001 caustic collection tank
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3.3.1 Room L-0218

Caustic Scrubber Blowdown Pump Room, Room L-0218, at elevation +28 contains the caustic collection
tank (LVP-TK-0000 1). The tank sets on a 6" high octagonal pedestal. Also located in this room are 4
pumps on individual pedestals. The room's concrete walls with special protective coating are provided to
contain liquid in case of leakage. For simplicity, these walls will be referred to as the "secondary
containment".

For calculating the minimum height of the secondary containment walls, the following scenario is
considered:

The total volume of the fluid contained in the tank is discharged by leakage or spillage in to the secondary
containment. In addition to this, if there is a fire in the area during this event, the automatic fire
protection sprinkler system will activate and add fire protection water to the fluid discharged from the
tank. Therefore, the secondary containment wall is sized to handle the volume of the fire protection water
from the sprinkler system over the design area for a period of 20 minutes in addition to the 100% capacity
of the tank.

To calculate the minimum secondary containment wall height, the available volume of the room and the
volume of fire water must also be calculated; altogether, the calculation is done in four steps.

Step 1: Calculate the volume of available secondary containment up to 6". This step excludes the 6" tank
pedestal and the 4-6" pump pedestals from the available area.

Step 2: Calculate the volume of available secondary containment from 6" to 2'- 5 1/4". This excludes the
area above the 4 pump pedestals to the height of the pump discharge. This area is conservatively
considered unavailable for the pumps themselves.

Step 3: Calculate the additional height of the secondary containment wall (above the first 2' - 5 1/4")
required to accommodate the remaining total tank volume: (Volume of the tank minus the volume
calculated in Steps 1 and 2) divided by the area of the room.

Step 4: Calculate the volume of 20 minutes of fire water from the sprinkler system, multiplied by a safety
factor of 1.4. Calculate the height of the secondary containment wall for fire water by dividing the
volume of fire water by the area of the room.

The secondary containment wall height required is then: 2' - 5 1/4" (Steps 1 and 2) plus additional height
of the wall (Step 3) plus height required for fire water (Step 4).

The minimum secondary containment wall height required for this room is 4 ft.
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Figure 1 LAW Effluent General Flow Diagram
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Appendix A: Calculation of Volume and Liner Height

1 Purpose

The purpose of this calculation is to size the height of the liners in the process cells for LAW vitrification
facility at elevation -21 ft and elevation +3 ft. C3/C5 drains/sump collection vessel (RLD-VSL-00004)
room L-B001B is shown at elevation -21 ft on drawing 24590-LAW-P-P1T-POOO1 (LA W Vitrification
Building General Arrangement Plan at El. -21'0'). Process cell rooms L-0123 and L-0124 and effluent
cell room L-0 126 on elevation +3 ft are shown on drawing 24590-LAW-P1-PO1T-P0002 (LA W
Vitrification Building General Arrangement Plan At El 3' 0").

Additionally, this calculation will size the height of the secondary containment with protective coating
required for the caustic scrubber blowdown pump room, Room L-0218 on elevation +28. This room is
shown on drawing 24590-LAW-P1-PO1T-P0004 (LA W Vitrification Building General Arrangement Plan
At El 28' 0").

2 Criteria and Design Input

2.1 Process and Effluent Cell Liner Height

To provide the worst case scenario, the vessels are conservatively assumed to be completely filled
(including the top head) and sitting on the floor, and that the largest vessel total volume is used as the
volume in determining the liner height. To allow for the worst case scenario, the volume of the vessel is
assumed to leak completely onto the floor.

The liners are sized to hold 100 % of the total volume of the largest tank or 110 % of its maximum
operating volume, whichever is larger. In all cases, the total volume is used because this is larger than
110 % of the volume up to the overflow nozzle.

In the case of C3/C5 drain collection cell (room L-B001B, El. (-) 21), 2 scenarios are considered: namely,
leakage and spillage of the C3/C5 drains/sump collection vessel (RLD-VSL-00004), and collection of fire
water from higher elevation floor drains when the vessel is full.

In the case of the process cells and the effluent cells, the largest vessel total volume is used as the volume
in determining the liner height.

The following vessels are contained within the process and effluent cells.

LCP-VSL-00001 melter 1 concentrate receipt vessel Room L-0123 El. +3'
LCP-VSL-00002 melter 2 concentrate receipt vessel Room L-0124 El. +3'

LFP-VSL-00001 melter 1 feed preparation vessel Room L-0123 El. +3'
LFP-VSL-00002 melter 1 feed vessel Room L-0123 El. +3'
LFP-VSL-00003 melter 2 feed preparation vessel Room L-0124 El. +3'
LFP-VSL-00004 melter 2 feed vessel Room L-0124 El. +3'
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RLD-VSL-00003
RLD-VSL-00005

LOP-VSL-00001
LOP-SCB-00001
LOP-VSL-00002
LOP-SCB-00002

LOP-WESP-00001
LOP-WESP-00002

plant wash vessel
SBS condensate collection vessel

melter 1 SBS condensate vessel
melter 1 SBS vessel
melter 2 SBS condensate vessel
melter 2 SBS vessel

melter 1 WESP
melter 2 WESP

Room L-0126
Room L-0126

Room L-0123
Room L-0123
Room L-0124
Room L-0122

Room L-0123
Room L-0124

Location and size of the C3/C5 drain collection cell (room L-BOO1B) is based on drawing
24590-LAW-P 1 -P01 T-P000 1 (LAW Vitrification Building General Arrangement Plan at El. -21' 0").
Location and size of process rooms L-0123, and L-0124 and effluent room L-0126, at elevation 3 ft are
shown on drawing 24590-LAW-P1-PO1T-P0002 (LA W Vitrification Building General Arrangement Plan
at El. 3'0").

For the C3/C5 drain collection cell (room L-BOO 1B), the fire protection system fire water runoff from
higher elevation floor drains has been calculated on the basis of 3000 ft2 of fire area. The density of the
fire water spray is 0.17 gal/min/ft2 , for 30 minutes and multiplied by a safety factor of 1.4.

2.2 Secondary Containment Wall Height

The caustic collection tank (LVP-TK-0000 1) is located in the caustic scrubber blowdown tank room L-
0218 at elevation +28'-0". The containment wall is sized to handle the volume of fire-protection water
from the fire protection system over the design area for a period of 20 minutes in addition to the 100%
capacity (or total volume) of the tank. The fire protection water automatic sprinkler design density is 0.17
gpm/sq. ft. Location and size of room L-0218 at elevation +28 ft is shown on drawing
24590-LAW-P1-PO1T-P0004 (LAW Vitrification Building General Arrangement Plan at El. 28' 0").

3 Assumptions

None.

4 Methodology

As stated above in the criteria and design input section, to calculate for worst case, the calculation
methodology assumes that the vessels are completely filled and sitting on the floor and that the largest
tank leaks completely into the room. For the C3/C5 drain collection cell (room L-BOO 1 B), the maximum
leakage volume to the cell is fire water input from higher elevation floor drains to a filled C3/C5
drains/sump collection vessel (RLD-VSL-00004).
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4.1 Basic Equations

x = 3.14
Area of a Rectangle = Length x Width

Area of Circle = 7 4'

Volume ofCylinder= !-Di -h
4

Volume of Rectangular Room = Length x Width x Height

Area of a Regular Polygon = 1/2 x a x p (where a = apothem and p = perimeter)

Volume of Firewater = Area of Room x fire water spray density x 20 minutes x 1.4 safety factor

4.2 Room Dimension Equations and Symbology

L = length of room (ft)

W width of room (ft)

H = height of room (ft)

A = area of room (ft 2)

4.3 Volume Calculation

Volume of a vessel or tank is calculated by using the following equations:

x1*D.2
V = i*L

S 4 T-T

where:

V, = volume of the cylindrical portion of the vessel or tank

Di= inside diameter

LT.T = tangent to tangent length

Volume (Vh) of 1 F&D (flanged and dished) head is calculated using the following equation:

Vh = 0.0847* D

d=0.162*Di
d is the depth of the F&D head
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Refer to Pressure Vessel Design Manual (Moss, 1987).

Volume (V,) of conical head is calculated using the following equation:

Vc = (1/3)*{(ic/4)*(D;) 2 }*d

d is the height of the conical head

The total volume of the vessel or tank = volume of the cylindrical portion + volume of top head +
volume of bottom.

4.4 Available Area for Liquid Containment

a) For Cells:

To calculate the possible area that the liquid in the vessel could leak into, the sum of the cross sectional
areas of the vessels is subtracted from the cross sectional area of the room.

Area available = area of the room minus sum of the cross sectional areas of the vessels (ft)

The height of liner is equal to the volume of the largest vessel divided by the available area of room. This
excludes the cross sectional area of the leaking vessel.

Height of the liner (ft) = volume of the largest vessel / area available

b) For Room L-0218:

Room L-0218 contains 4 pumps and 1 tank. To calculate the possible area that the liquid could leak into,
the available volume of the room and the volume of the firewater must be calculated. This is done in four
steps, calculating available volume by height.

1. Available volume up to 6" excluding pump and tank pedestals.

2. Available volume from 6" to 2'- 5 1/4" excluding area above pump pedestals to the height of the
pump discharge.

3. Calculate additional height required to accommodate the remaining total tank volume. Volume of
the tank minus the volume calculated in steps 1 and 2 divided by the area of room.

4. Calculate the volume of 20 minutes of firewater from the sprinklers multiplied by safety factor of
1.4. Calculate the height of the containment wall for fire water by dividing the volume of
firewater by the area of the room.

The secondary containment wall height required is then: 2' - 5 1/4" (Steps 1 and 2) plus additional height
of the wall (Step 3) plus height required for fire water (Step 4).
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5 Calculations

Complete calculations for the liner height are as follows for each individual cell:

5.1 C3/C5 Drain Collection Cell, Room L-BOO1B, Elevation -21 ft

Total Height
(including

Diameter Head Type bottom and top
Vessel Number (DI ) ft LT.T ft (Flange and Dished) head) ft Remark
RLD-VSL-00004 10 11 F&D (bottom and top) 14.24

Volume of RLD-VSL-00004 = volume of cylindrical portion + volume of heads = 1034 ft

Two scenarios are considered:

a Collection of fire water runoff when the vessel is full and intact with a safety factor of 1.4

b Leakage and spillage of the C3/C5 drains/sump collection vessel RLD-VSL-00004

5.1.1 Calculations

A Volume of fire water runoff from higher elevation floor drains will flow into the vessel, and if the
vessel is already full, water will overflow into the room (L-BOO 1 B). The calculation for the liner
height is based on the 3000 ft2 of fire area with 0.17 gal/min/ft2 of fire water spray density for
30 minutes multiplied by a safety factor of 1.4.

Volume of fire water = 3000 ft2 x 0.17 gal/min/ft2 x 30 minutes x 1.4 = 21,420 gallons = 2864 fW

Area of the room available = (16.58 x 23.33) - ir/4 x (10)2 = 309 ft2

Liner height required = 2864/309= 9.3 ft

B If only the vessel fails (including 20 minutes of fire water from the in cell sprinkler system, multiplied
by a safety factor of 1.4), and there is no fire water runoff from higher elevation floor drains, then the
liner height is calculated as follows: (total area of the cell, including vessel cross-sectional area is
used)

Total volume of vessel RLD-VSL-00004 (using formula given in 4.32 above)
= Volume of the cylindrical portion + volume of top head + volume of bottom
= [7c/4 x (10)2 x 11] + [0.0847 x (10)3] + [0.0847 x (10)3]
= 863.94 + 84.7 + 84.7 = 1033.34, rounded to 1034 ft'
Area of the room = (16.58 x 23.33) = 387 ft2

Volume of fire water from in cell sprinkler system
= Area of room x fire water spray density x 20 minutes x 1.4 safety factor
= 387 ft2 x 0.17 gal/min/ft 2 x 20 min x 1.4 = 1842 gal = 246 ft'
Liner height required = (1034 + 246)/387= 3.31 ft, rounded up to 3.4 ft

Thus, based on the calculation in section A, the minimum required liner height is 9.3 ft.
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5.2 Melter 1 and 2 Process Cells, Rooms L-0123 and L-0124, Elevation +3 ft

The dimensions of these vessels are as follows:

Total Height
Room Vessel Number Diameter LT-T Head Type (including Remark

Number (D, ) ft ft tbottom and

LCP-VSL-00001 14 12.75 F&D (bottom and top) 17.29 Largest vessel
in the room

LFP-VSL-00001 11 10.46 F&D (bottom and top) 14.02

L-0123 LFP-VSL-00002 11 10.46 F&D (bottom and top) 14.02

LOP-VSL-00001 12 8.12 F&D (bottom and top) 12

LOP-WESP-00001 7 17 F&D (bottom and top) 19

LOP-SCB-00001 10 6.5 F&D (bottom and top) 9.74

LCP-VSL-00002 14 12.75 F&D (bottom and top) 17.29 Largest vessel
in the room

LFP-VSL-00003 11 10.46 F&D (bottom and top) 14.02

LFP-VSL-00004 11 10.46 F&D (bottom and top) 14.02
L-0124

LOP-VSL-00002 12 8.12 F&D (bottom and top) 12

LOP-WESP-00002 7 17 F&D (bottom and top) 19

LOP-SCB-00002 10 6.5 F&D (bottom and top) 9.74

*

Volume of largest vessel from table above = volume of cylindrical portion + volume of heads
= [7E/4 x (14)2 x 12.75] + [0.0847 x (14)3] + [0.0847 x (14)3]
= 1962.71 + 232.41 + 232.41 = 2428 ft

Area of the room available = (38.33 x 48.33) - [ic/4 x {(7)2 + (11)2+ (12)2+ (10)2+ (11)2 +(14)2

= 1279 ft2

(Area of the leaking vessel was also subtracted for conservatism.)

Liner height required = 2428/1279 = 1.9 ft

* Melter 3 room and tankage deleted from table.

5.3 Effluent Cell Calculations, Room L-0126, Elevation +3

Total Height
Room Vessel Number Diameter LT-T Head Type (including Remark

Number (D ) ft ft bottom and top
head) ft

Both
L-0126 RLD-VSL-00003 16 14.66 Flat top and F&D bottom 18 vessels in

this room
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RLD-VSL-00005 16 14.66 Flat top and F&D bottom 18

Volume of the largest vessel from above table
= volume of the plant wash/SBS condensate collection vessel (RLD-VSL-00003/RLD-VSL-00005)
= volume of cylindrical portion + volume of F&D bottom + volume of flat head (cylindrical) portion
= [7r/4 x (16) 2 x 14.66] + [0.0847 x (16)3] + [n/4 x (16) 2 x {18 - 14.66 - (0.162 x 16)}]
= 2947.57 + 346.93 + 150.39
= 3445 ft3

Area of the room available = (38.33 x 31.33) - [7c/4 x {(16)2+ (16)2)] = 799 ft2

(Area of the leaking vessel was also subtracted for conservatism.)

Liner height required = 3445 / 799 = 4.32 ft, round up to 4.4 ft

5.4 Caustic Scrubber Blowdown Pump Room, Room L-0218, Elevation + 28

Room Tank Diameter LT-T Total Height

Number Number (Do ft ft Head Type (including top Remark
head) ft

d = height of
conical head

Flat bottom andpotn
L-0218 LVP-TK- 13 14.32 conical top with 15.41 portion

00001 1: 6 slope d = (Di/2) x (1/6)

1__ 1_1_1 _1_1 (due to 1:6 slope)

Volume of the tank from above table
= Volume of the caustic collection tank (LVP-TK-00001)
= Volume of cylindrical portion + volume of conical head portion
= [ir/4 x (13)2 x 14.32] + [1/3 x n/4 x (13) 2 x {1.08}]
= 1899.76 + 47.76
= 1948 ft3

Dimensions of the pump pedestals, 4 each, are as follows:
5.0 ft by 1.83 ft

Step 1: The secondary containment area has a 0.5 ft high octagonal pedestal for the tank and the distance
between the parallel sides of the pedestal is 15 ft. Each side of this octagonal pedestal is 6.21 ft.

Using the equation for a regular polygon:
The area of the tank pedestal is = 1/2 x 7.5 x 8 x 6.21 = 186 ft2

The area of Room L-0218 can be calculated by dividing the room into three rectangles. Refer to the
general arrangement drawing for elevation +28 (see References).

The area of the room available for secondary containment up to 0.5 ft height is
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= (Area of the room} - (cross sectional area of pump pedestals} - {cross sectional area of the tank
pedestal)
= {(9.19 x 21.25) + (15.25 x 22.33) + (5.35 x 19.25)} - {4(5 x 1.83)} - {186.42}
= {(195.29) + (340.53) + (102.99)} - {36.60} - {186.42}
= 638.81 - 36.60- 186.42 = 415.79 ft2

Volume of liquid contained by 6" high containment wall= 415.79 x 0.5 = 207.90 ft3

Step 2: Calculate the volume of available secondary containment from 6" to 2'- 5 1/4" (the height of the
pump discharge). This excludes the area above the 4 pump pedestals to the height of the pump discharge.

= {(Area of Room) - (Cross sectional area of pump pedestals)} x (height of containment wall}
= {(638.81) - (36.60)} x {1.94}
= 1168.29 ft

Total volume of liquid contained by 2' - 5 1/4" high containment wall = 207.90 + 1168.29 = 1376.19 ft

Step 3: The height of wall required to accommodate the remaining total tank volume (above the first 2' -
5 1/4"):
= ((Volume of the Tank) - (1376.19)} / (Area of the room}
={(1949.97) - (1376.19)} / {638.81}
= 573.78 / 638.81 = 0.9 ft.

Step 4: If there is fire in the area during this event and the fire water sprinklers activate, the volume of
water added to the secondary containment will be based on the fire water spray density of 0.17 gal/min/ft
for 20 minutes multiplied by a safety factor of 1.4.

Volume of fire water = Area of containment in ft x 0.17 gal/min/ft2 x 20 minutes x 1.4
= 638.81 ft2 x 0.17 gal/min/ ft x 20 minutes x 1.4
=3040.74 gallons = 406.49 ft3

Therefore, additional height of containment wall required to accommodate firewater volume
= Volume of firewater / (Area of the room}
= 406.49 / 638.81 = 0.64 ft

Therefore containment wall height required = 2.44 + 0.9 + 0.64 = 3.98 rounded off to 4 ft.

6 Summary

The minimum required liner heights using the method above for the rooms are as follows:

Table of Liner Height

Cell Room Number Minimum Liner Liner Height Rounded Up
Height to Nearest Half Foot

C3/C5 Drain Collection Cell L-B001B 9.3 ft 9.5 ft
MI Process Cell L-0123 1.9 ft 2.0 ft
M2 Process Cell L-0124 1.9 ft 2.0 ft

Effluent Cell L-0126 4.4 ft 4.5 ft
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Table of Secondary containment Wall Height with Special Protective Coating

Room Room Number Minimum Wall Wall Height Rounded Up
Height to Nearest Half Foot

Caustic Scrubber Blowdown
Pump Room L-0218 3.98 ft 4 ft
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Low Activity Waste Building

Material Selection Documentation

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the
permit application that are incorporated into this permit, Permit Condition III. 10.A. will
prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.
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Drawings and Documents
Attachment 51 - Appendix 9.9

Low Activity Waste Building
Material Selection Documentation

The following drawings have been incorporated into Appendix 9.9 and can be viewed at the Ecology
Richland Office. See Appendix 7.9 for material selection documentation common to the Pretreatment,
LAW, HLW, and Laboratory buildings. New drawings are in bold lettering.

Drawing/Document Number Description
24590-LAW-N1D-LCP-POOO1, Rev 1 Material Selection Data Sheet for LCP-VSL-00001/2

24590-LAW-N1D-LFP-P0004, Rev 0 Material Selection Data Sheet for LFP-VSL-00001/2/3/4

24590-LAW-N1D-LOP-POOO1, Rev 1 Material Selection Data Sheet for LOP-SCB-00001/2

24590-LAW-N1D-LOP-P0002, Rev 1 Material Selection Data Sheet for LOP-VSL-00001/2/3

24590-LAW-N1D-LOP-P0003, Rev 0 Material Selection Data Sheet for LOP-WESP-00001/2

24590-LAW-N1D-LOP-P0004, Rev 0 Material Selection Data Sheet: LOP Offgas piping
(downstream of film cooler to SBS entry)

24590-LAW-N1D-LVP-P0002, Rev 0 Material Selection Data Sheet for LVP-TK-00001

24590-LAW-N1D-RLD-POOO1, Rev 1 Material Selection Data Sheet for RLD-VSL-00004

24590-LAW-N1D-RLD-P0002, Rev 0 Material Selection Data Sheet for RLD-VSL-00005

24590-LAW-N1D-RLD-P0005, Rev 0 Material Selection Data Sheet for RLD-VSL-00003

RESERVED RESERVED



24590-LAW-N1D-LCP-P0001
Rev. 1

PLANT ITEM MATERIAL SELECTION DATA SHEET

LCP-VSL-00001 & LCP-VSL-00002 (LAW)
LAW Concentrate Receipt Vessel
" Design Temperature (0 F)(max/min): 150/40
" Design Pressure (psig) (max/min): 15/FV
" Location: process cell

Ri10668000
Offspring items

LCP-AGT-00001 -- LCP-AGT-00002

IPPLWTP PDG
Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on attached Process Corrosion Data Sheet

Cannot be maintained during the 40 year design life.

Options Considered:
" The vessel is filled with waste at up to 122*F.
" The vessel will be washed with process water or caustic.

Materials Considered:
Material Relative Acceptable Unacceptable

(UNS No.) Cost Material Material
Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22(N06022) 11.4 X _
Ti-2 (R50400) 10.1 1 X

Recommended Material: 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.040
and 0

Process & Operations Limitations:
* Develop rinsing/flushing procedure for acid and water.
0 Develop lay-up strategy.

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the AEA, it
has sole and exclusive responsibility and authority to regulate source,
special nuclear, and byproduct materials at DOE-owned nuclear facilities.
Information contained herein on radionuclides is provided for process
description purposes only.

inch (includes 0.024 inch corrosion allowance
.016 inch general erosion allowance)

EXPiRES: 12/07/ s

This bound document contains a total of 6 sheets.
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24590-LAW-N1D-LCP-P0001
Rev. 1

PLANT ITEM MATERIAL SELECTION DATA SHEET

Corrosion Considerations:

Vessels receive waste for melter feed. Operating temperature range is 77 to 1500 F, with a nominal operating temperature of
122F, and operating pH range is 11 to 14.5. Spray nozzles are present to spray inside of vessel with demineralized water.
NaOH is also available to the spray nozzles. Vessels have mechanical agitators and internal transfer pumps.

a General Corrosion
Hamner (1981) lists a corrosion rate for 304 (and 304L) in NaOH of less than 20 mpy (500 pm/y) at 77'F and over 20 mpy at 122F. He also
states 316 (and 316L) has a rate of less than 2 mpy in 50% Na0H at temperatures up to 122*. Dillon (2000) and Sedriks (1996) both state that
the 300 series stainless steels are acceptable in up to 50% NaOH at temperatures up to about 122*F or slightly above. The corrosion rate for
304L in pure NaOH is expected to be less than about I mpy up to about 212*F though Sedriks states the data beyond about 122F are incorrect
due to the presence of oxidizing agents.

In this system, the normal pH, nitrate concentrations and temperatures are such that 304L and 316L stainless steels will be acceptable.

Conclusion:
304L or 316L is expected to be sufficiently resistant to the waste solution with a probable general corrosion rate of less than I mpy.

b Pitting Corrosion
Chloride is known to cause pitting of stainless steels and related alloys in acid and neutral solutions. Dillon (2000) is of the opinion that in
alkaline solutions, pH>12, chlorides are likely to promote pitting only in tight crevices such as might form after partial removal of deposits
during multiple rinse cycles. Dillon and Koch (1995) are both of the opinion that fluoride will have little effect in an alkaline media.

The nominal operating temperature for these vessels is 122 *F. At this temperature, 304L or 316L stainless steels would be acceptable in the
proposed alkaline-nitrate waste.

if the vessel were filled with process water and left stagnant, there would be a tendency to The time to initiate would depend on the source
of the water, being shorter for filtered river water and longer for DIW. Pitting has been observed in both cases, probably because residual
chlorides are likely to remain.

Conclusion:
Localized corrosion, such as pitting, is common but can be mitigated, if caused by chlorides, using alloys with higher nickel and molybdenum
contents. Based on the expected operating conditions, 316L is expected to be satisfactory,

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
Not applicable to this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount varies with
temperature, metal sensitization, the environment and also because chloride tends to concentrate under heat transfer conditions, by evaporation,
and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under some conditions. Generally, as
seen in Sedriks (1996) and Davis (1987), chloride stress corrosion cracking does not usually occur below about 140 *F. With the proposed
temperatures, 316L is recommended.

Conclusion:
At the normal operating conditions, 316L stainless is the minimum recommended.

e Crevice Corrosion
See Pitting.

Conclusion:
See Pitting.

f Corrosion at Welds
Corrosion at welds is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem for this system under normal operating conditions.

LCP-VSL-00001 & LCP-VSL-00002: Sheet:2 of 6
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PLANT ITEM MATERIAL SELECTION DATA SHEET

g Microbiologically Induced Corrosion (MIC)
The normal operating conditions are not conducive to microbial growth.

Conclusion:
Not a concern.

h FatiguelCorrosion Fatigue
Corrosion fatigue does not appear to be a concern.

Conclusions
Not expected to be a concern.

i Vapor Phase Corrosion
Vapor phase corrosion will be a function of the degree of agitation, solution chemistry, and temperature. Under the stated conditions, and with
the presence of wash rings in the vessel, vapor phase corrosion does not appear to be a concern.

Conclusion:
Not expected to be a concern.

j Erosion
Velocities within the vessel are expected to be small. Based on 24590-WTP-RPT-M-04-0008, a general erosion allowance of 0.016 inch is
adequate for components with solids content less than 27.3 wt%.

Conclusion:
Not expected to be a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I Fretting/Wear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
No significantly dissimilar metals are present.

Conclusion:
Not expected to be a concern.

a Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable,

p Inadvertent Nitric Acid Addition
At this time, the design does not provide for the presence of nitric acid reagent in this system.

Conclusion:
Not applicable.

LCP-VSL-00001 & LCP-VSL-00002: Sheet:3 of 6
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PLANT ITEM MATERIAL SELECTION DATA SHEET

References:
1. 24590-WTP-RPT-M-04-0008, Rev. 2, Evaluation Of Stainless Steel Wear Rates In WTP Waste Streams At Low Velocities
2. 24590-WTP-RPT-PR-04-0001, Rev. B, WTP Process Corrosion Data
3. Davis, JR (Ed), 1987, Corrosion, Vol 13, In "Metals Handbook", ASM International, Metals Park, OH 44073
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Bibliography:
I. Agarwal, DC, Nickel and Nickel Alloys, In: Revie, WW, 2000. Uhlig's Corrosion Handbook, 2nd Edition, Wiley-Interscience, New York,

NY 10158
2. Anderson, TD, 21 December 2000, to JR Divine: No provision for adding nitric or other acid.
3. Davis, JR (Ed), 1994, Stainless Steels, In ASM Metals Handbook, ASM International, Metals Park, OH 44073
4. Jones, RH (Ed.), 1992, Stress-Corrosion Cracking, ASM International, Metals Park, OH 44073
5. Ohl, PC to PG Johnson, Internal Memo, Westinghouse Hanford Co, Technical Basesfor Cl- and pHLimitsfor Liquid Waste Tank Cars,

MA: PCO:90/0l, January 16, 1990.
6. Uhlig, HH, 1948, Corrosion Handbook, John Wiley & Sons, New York, NY 10158
7. Van Delinder, LS (Ed), 1984, Corrosion Basics, NACE International, Houston, TX 77084
8. Zapp, PE, 1998, Preliminary Assessment of Evaporator Materials of Construction, BNF-003-98-0029, Rev 0, Westinghouse Savannah

River Co., Inc for BNFL Inc.

LCP-VSL-00001 & LCP-VSL-00002: Sheet:4 of 6



24590-LAW-N1D-LCP-P0001
Rev. 1

PLANT ITEM MATERIAL SELECTION DATA SHEET

24590-WTP-RPT-PR-04-0001, Rev. B
WTP Process Corrosion Data

PROCESS CORROSION DATA SHEET

Component(s) (Name/ID #)

Facility

In Black Cell?

LAW concentrate receipt vessel (LCP-VSL-00001, LCP-VSL-00002)

LAW

No

Chemicals Unit' Contract Maximum Non-Routine Notes
Leach No leach Leach No Leach

Aluminum gil 3.87E+01 3.53E+01

Chloride gl & 184E+01 2.00E+01

Fluoride gil 1.84E+01 2.01E+01

Iron g/1 2,84E+00 2,90E+00

Nitrate g/l 2.73E+02 2.89E+02

Nitrite g/I 8.22E+01 8.93E+01
Phosphate g/l 5.93E+1 6.30E+01
Sulfate g/1 3.16E+01 3.43E+01

Mercury g/l 9.46E-02 3.16E-02
Carbonate g11 1.29E+02 1.11E+02 I

Undissolved solids wt% 5.0% 4.8%
Other (Pb) g~l 6.89E-01 2.94E-02

Other g1
pH NIA Note 2

Temperature *F Note 3, Note 4

List of Organic Species:

References
System Description: 24590-LAW-3YD-LCP-)0001, Rev 0
Mass Balance Document 24590-WrP-M4C-V1IT-0000 , Rev A
Normal Input Stream 0: TCP03/LCPO1
Off Normal input Stream N (e.g., overflow from other vessels):
P&ID: 24590-LAW-MG-LCP-P0001. 24690-LAW-M6-LCP-P0002, Rev I
PFD: 24590-LAW-M5-V17T-P0001, -PD002, Rev 0
Technical Reports: N/A

Notes:
I. Concentrations less than 1x l0 gi do not need to be reported; list values to two significant digits max.
2. pH 11 to 14.5 (24590-WrP-M4C-V11T-00005 Rev A)
3. T operation 77 'F to 150 'F, T nominal 122 *F(24590-LAW-MVC-LFP-00001, Rev C)
4. The 150 F is maximum temperature from pretreatment and no additional design margin is required.

Assumptions:

LCP-VSL-00001 & LCP-VSL-00002: Sheet:5 of 6
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24590-WTP-RPT-PR-04-0001, Rev. B
WTP Process Corrosion Data

6.1.1. LAW Concentrate Receipt Vessels (LCP-VSL-00001 and LCP-VSL-00002)

Routine Operations

LAW concentrate receipt vessels (CRV) are designed for receiving waste for melter feed. The
equipment associated with the CRVs that promote decontamination and decommissioning includes:

* The internal spray nozzles that spray the inside of the vessel with dernineralized water

* Flushing the inside of the vessel with demineralized water (from spray nozzles or transfer from the
PT facility) draining of the vessel heel, use of other decontamination solutions (NaOH and so on)
through header connections to the spray nozzles during final decontamination and decommissioning

Each LAW CRV is equipped with the following:

" Mechanical agitator (LCP-AGT-00001, -00002)

* Two 100 % pumps (LCP-PMP-0000 lA/B, -00002A/B) to transfer LAW concentrate

* Internal rotary spray nozzles for periodic wash-down

* Overflow to RLD-VSL-00004, C3/C5 drains/sump collection vessel via a common overflow header

* Pressure, level (redundant), temperature, and density instruments

Non-Routine Operations that Could Affect Corrosion/Erosion

* Overflows to RLD-VSL-00004

* Washing required on failure of agitator

LCP-VSL-00001 & LCP-VSL-00002: Sheet:6 of 6
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PLANT ITEM MATERIAL SELECTION DATA SHEET

LFP-VSL-00001, LFP-VSL-00003
LFP-VSL-00002, LFP-VSL-00004,
Melter 1 & 2 Feed & Feed Prep Vessels
* Design Temperature (*F) (Max/min): 150/40
* Design Pressure (psig) (Max/min): 15/FV
" Location: incell
" Anticipated 40 y radiation dose: gamma <4xl 0' rad, alpha <1.4x 10 rad

R 018290 3

Offspring items
LFP-AGT-00001 - LFP-AGT-00004
LFP-PMP-0000A/B, LFP-PMP-00003A/B
LFP-PMP-00007 - LFP-PMP-00018
LFP-PMP-00002, LFP-PMP-00004

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 5

Operating Modes Considered:
" The vessel is filled with waste at up to 100*F
" The vessel will be washed with demineralized water

Assumptions:
" No steam ejector
" There will be no acid used in LAW systems (based on information from T Anderson)

lSamsy

Materials Considered:
Material Relative Acceptable Unacceptable

(UNS No.) Cost Material Material
Carbon Steel 0.23 X
304L (S30403) 1.00 . X
316L (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X

Recommended Material: Vessels: 316 (max 0.030%C; dual certified)
Agitator: Ultimet, Stellite, or equivalent

Recommended Corrosion Allowance: 0.04 inch; 0.125 inch required on bottom head and
shell.

Process & Operations Limitations:
eDevelop rinsing/flushing procedure.
* Do not allow untreated process water to remain stagnant in the vessel without approval by Materials Specia .

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to IEXPIRES:_1
regulate source, special nuclear, and byproduct materials at DOE- EXPIRES: 12/07/0
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

She

This bound document contains a total of 5 sheets.
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24590-LAW-Nl D-LFP-P0004
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

Corrosion Considerations:

a General Corrosion
In normal operation, the vessel will contain only waste. It is possible, also, that the vessel would be flushed with
demineralized water.

Hamner (1981) lists a corrosion rate for 304 (and 304L) in NaOH of less than 20 mpy (500 pm/y) at 770F and over 20 mpy
at 122*F. He also states 316 (and 316L) has a rate of less than 2 mpy in 50% NaOH at temperatures up to 122*F. Sedriks
(1996) states that the 300 series alloy are acceptable in up to 50% NaOH at temperatures up to about 1220F or slightly
above. Similar results were observed by Edgemon et al (1995) for the 242-A Evaporator at Hanford.

In this system, the normal hydroxide and nitrate concentrations and the temperatures are such that 304L and 316L stainless
steels will be acceptable.

Conclusion: 304L or 316L is expected to be sufficiently resistant to the waste solution with a probable general corrosion rate
of less than I mpy.

b Pitting Corrosion
Chloride is known to cause pitting of stainless steels and related alloys in acid and neutral solutions. It is thought that in
alkaline solutions, pH>12, chlorides are likely to promote pitting only in tight crevices such as might form after partial
removal of deposits during multiple rinse cycles. Koch (1995) is of the opinion that fluoride will have little effect in an
alkaline media. Edgemon et al (1995) did not observe pitting in the 242-A Evaporator but the chloride concentrations were
only about 0.2% of those in this system.

Normally the vessel is to operate at 930F. At this temperature, 304L or 316L stainless steels would be acceptable in the
proposed alkaline-nitrate waste in the absence of concentrating effects.

If the vessel were filled with process water and left stagnant, there would be a tendency to pit. The time to initiate would
depend on the source of the water, being shorter for filtered river water and longer for DIW. Pitting has been observed in
both cases, and is likely because residual chlorides are likely to remain.

Conclusion:
Localized corrosion, such as chloride induced pitting, is common but can be mitigated using alloys with higher nickel and
molybdenum contents. Based on the expected operating conditions, 316L is expected to be satisfactory.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
Not applicable to this syste'm.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount
varies with temperature, metal sensitization, the environment and also because chloride tends to concentrate under heat
transfer conditions, by ivaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can
lead to cracking under some conditions. Generally, as seen in Sedriks (1996) and Davis (1987), chloride stress corrosion
cracking does not usually occur below about 104*F. With the proposed temperatures, either 304L or 316L is acceptable.

Conclusion:
At the normal operating conditions 304L and 316L stainless are acceptable.

e Crevice Corrosion
At the proposed operating conditions, 316L is the minimum recommended. See Pitting

Conclusion:
See Pitting.

LFP-VSL-00001 - LFP-VSL-00004: Sheet:2 of 5
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PLANT ITEM MATERIAL SELECTION DATA SHEET
f Corrosion at Welds
Other than pitting or crevice corrosion, corrosion at welds is not considered a problem in the proposed environment. Heat
tint is normally not a consideration in alkaline conditions.

Conclusion:
Weld corrosion is not considered a problem for this system under the stated operating conditions.

g Microbiologically Induced Corrosion (MIC)
The normal operating conditions are not conducive to microbial growth.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue does not appear to be a concern.

Conclusions
Not expected to be a concern.

I Vapor Phase Corrosion
Vapor phase corrosion will be a function of the degree of agitation, solution chemistry, and temperature. Under the stated,
conditions, and assuming agitation, 316L will be required.

Conclusion:
Not expected to be a concern.

j Erosion
Velocities are not expected to be high except possibly near the agitators. The bottom should be thicker than the rest of the
vessel.

Conclusion:
Increased corrosion allowance on bottom head and shell is acceptable.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

1 Fretting/Wear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
No significantly dissimilar metals are present.

Conclusion:
Not expected to be a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

LFP-VSL-00001 - LFP-VSL-00004: Sheet:3 of 5
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OPERATING CONDITIONS

Materials Selection Data

Component (NamcID)

Material Selection Data Sheets for the LAW
Vitrification Facility

LAW Melter Feed Process System (LFP) Vessels
Melter Feed Preparation Vessels (LFP-VS L-0000 1,-3)
Melter Feed Vessels (LFP-VSL-00002,-4)

Operations

Chemicals Unit Cold Startup Normal Operation* Contract Max** Cleaning Accident
Note 3 Note 4

Aluminum g/l 15.4 27.2

Chloride 9/ 2.04 7.5

Fluoride g/l 3.27 7.6

Iron 9/1 0 2.25

Nitrate g/l 120 260

Nitrite g/l 38 66

Phosphate g'l 1.8 14

TOC* g/ 2 120

Sulfate g/l 12 5.6

Undissolved solids g., 1053 940

Particle size/hardness tm (I#)

Other (NaMnO. Iig, etc) g/l 0.51 (Pb)

Carbonate g/_ 27.4

P I - 14.3 0-14

Dose rate, a, 0/y Non, Bq/l 1.33E406. 2.94E+08

Tem "F 93 113 68

Velocity fps

Vibration

Time of exposure #f Continuous
* Based on Stream LFP05

- % of total; ## - use Mho scale * Based on Max contract value mass balance, unreleased

Note 1: Based on envelope A feed properlies. pl lof feed varies
Note 2: Excluding Tritium. Carbon-14, and Iodine-129.
Note 3: Assume DIW for vessel v~ash down.
Note 4: Assume same as contract max.

Comments: Vessel contents include LAW concentrate and glass formers. Glass formers include:
silica (SiO2), boric acid (111303). aluminum silicate (Al.SiOy), calcium silicate (CaOSiO 2),
ferric oxide (Fe,( 3). zinc oxide (ZnO), olivine (Mg2SiO4), zirconium silicate (ZrSiO4 ),
lithium carbonate (LiaCo,), rutile (TiO2), and sucrose

X \Vet Process Cell

rX Flushing

List expected organic species:

Use maximum or2 significant figures
Non-volatile organics and sucrose

LFP-VSL-00001 - LFP-VSL-00004: Sheet:5 of 5
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LOP-SCB-00001 & LOP-SCB-00002 (LAW)
Melter 1 and Melter 2 Submerged Bed Scrubbers (SBS)
* Design Temperature (F)(max/min): 237/41
" Design Pressure (psig) (max/min): 15/FV
* Location: process cell

R10672008

iW8UED BY
RPP.WTP Poe

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on attached Process Corrosion Data Sheet

Operating Modes Considered:
" Normal operation at pH 3 at the normal operating temperature
* Normal operation at pH 8 at the normal operating temperature
" Vessel is at pH 3 and the temperature reaches 167*F due to loss of cooling jacket function

Materials Considered:
Material Relative Acceptable Unacceptable

(UNS No.) Cost Material Material
Carbon Steel 0.23 | _ X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X

Recommended Material: Hastelloy C-22 or the equivalent; packing is a ceramic

Recommended Corrosion Allowance: 0.040 inch (includes 0.024 inch corrosion
allowance and 0.004 inch erosion allowance)

Process & Operations Limitations:
a Develop lay-up strategy

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its ABA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE-
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Corrosion Considerations:

Offgas from the film cooler at a nominal temperature of 572 0F is directed into the SBS column vessel for cooling and solids
removal. A cooling jacket located on the outside of the scrubber vessel maintains the required temperatures. Loss of
cooling jacket function could allow the solution temperature to rise as high as 167 IF.

a General Corrosion
Wilding and Paige (1976) have shown that in 5% nitric acid with 1000 ppm fluoride at 290 'F, the corrosion rate of 304L can be kept as low
as 5 mpy by the use of Al'. Additionally, Sedriks (1996) has noted with 10% (~2N) nitric acid and 3,000 ppm fluoride at 158 0 F, the
corrosion rate of 304L is over 4,000 mpy; C-22 has a corrosion rate of about 75 mpy. While the anticipated pH in this case is higher, there
are regions in the system where the pH is low or where there could be excess fluoride without the presence of aluminum. Consequently,
corrosion resistant alloys such as Hastelloy C-22 will be required.

The dissolution rate of the ceramic components in the proposed environment is unknown. However, data from Clark and Zoitos (1992)
suggest A120 3, SiC, and ZXO2 ceramics will have little reactivity in the proposed solutions, The effect of fluoride and the varying
temperatures is unclear but the uniform corrosion rate is expected to be larger.

Conclusion:
Hastelloy C-22 or the equivalent is recommended to protect the regions in the scrubber that are exposed to excessive temperatures and
concentrations. A high-fired alumina, silicon carbide (reaction bonded and with no free silicon), or zirconia is expected to be a suitably
resistant ceramic for the packing.

b Pitting Corrosion
Chloride is known to cause pitting of stainless steels and related alloys in acid and neutral solutions. Normally the vessel is to operate at
1 13'F at a pH of 3 to 8. Furthermore, the temperature could rise to about 167"F in the case of loss of cooling jacket function. Data from
Phull et al (2000) imply that with these conditions, Hastelloy C-22 or equivalent will be needed as a minimum.

Further, if the vessel were filled with process water and left stagnant, there would be a tendency to pit. The time to initiate would depend on
the source of the water, being shorter for filtered river water and longer for DIW. Pitting has been observed in both cases, and is likely
because residual chlorides are likely to remain. Pitting is less likely for the higher alloys such as C-22.

Conclusion:
Hastelloy C-22 or equivalent is recommended.

c End Grain Corrosion
End grain corrosion only occurs in concentrated acid conditions.

Conclusion:
Not believed likely in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount varies with
temperature, metal sensitization, the environment, and because chloride tends to concentrate under heat transfer conditions, by evaporation,
and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under some conditions. For the
proposed conditions, Hastelloy C-22 or equivalent is required because of its greater resistance to SCC.

Conclusion:
Because of the normal operating environment as well as that which can occur during off normal conditions, the minimum alloy
recommended is Hastelloy C-22.

e Crevice Corrosion
See Pitting.

Conclusion:
See Pitting

f Corrosion at Welds
It is expected that the heat tint will be removed during normal operation.

Conclusion:
Weld corrosion is not considered a problem for this system.
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g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are not conducive to microbial growth. The system is downstream of the main entry points of microbes
and the air streams are heated to over 500*F.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is not expected to be a concern. The pressures encountered are so low and the strength of the material is so comparatively
high that corrosion fatigue is not a problem.

Conclusions
Should not be a concern.

i Vapor Phase Corrosion
The vapor phase portion of the vessel is expected to be contacted with particles of waste from splashing. It is expected the region will be
sufficiently washed to prevent solids deposits.

Conclusion:
Vapor phase corrosion is not believed to be of concern.

j Erosion
Velocities within the vessel are expected to be low. Erosion allowance of 0.004 inch for components with low solids content (< 2 wt%) at
low velocities is based on 24590-WTP-RPT-M-04-0008.

Conclusion:
Not believed to be of concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I FrettinglWear
No metal/metal contacting surfaces expected,

Conclusion:
Not believed to be of concern.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not believed to be of concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Nitric Acid Addition
At this time, the design does not provide for the presence of nitric acid reagent in this system. Additionally, the scrubbers see low pH under
normal operating conditions.

Conclusion:
Not applicable.
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PROCESS CORROSION DATA SHEET

Component(s) (Name/ID #)

Facility

In Black Cell?

SBS and SBS condensate collection vessels
(LOP-VSL-00001, LOP-VSL-00002, LOP-SCB-00001, LOP-SCB-00002)

LAW

No
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Chemicals Unit1  Contract Maximum Non-Routine Notes
Leach No leach Leach No Leach

Aluminum gl 5.07E-02 5.12E-02
Chloride gil 1.22E+1 1.35E+01

Fluoride gil 2.61E+00 2.88E+00

Iron al 2.62E-02 2.54E-02

Nitrate g/i 5.85E-02 6.60E-02
Nitrite g/l
Phosphate gil
Sulfate g/1
Mercury gl 9.93E-01 3.45E-02

Carbonate gil
Undissolved solids wt% 1.4% 1.3%
Other (Pb) gl 6.11E-03 3.85E-04

Other _1

pH NIA Note 2
Temperature (note 2) 'F Note 3

List of Organic Species:

References
System Description: 24590-LAW-3YD-LOP-00001, Rev 0
Mass Balance Document 24690-WTP-M4C-V11T-00005, Rev A
Norral input Stream #: LOP01, LOPO4
Off Normal Input Stream # (e.g., overflow trom other vessels):
P&ID: 24590-LAW-MO-LOP-P0001, 24590-LAW-M-LOP-P0002, Rev 1
PFD: 24590-LAW-M-V17T-P0007, -P0008, Rev 0
Technical Reports: N/A

Notes:
1. Concentrations less than 1x 10 g/l do not need to be reported; Ist values to two significant digits max.
2. pH 3 to 8 (CCN 025050)
3.Tmin 41, T nominal 113 1F. If loss of cooling jacket function assume IW? 'F (24590-LAW-MVC-LOP-00001, Rev B)

Assumptions:
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6.3.1 SBS and SBS Condensate Vessels (LOP-SCB-00001,2 and LOP-VSL-OGO1,2)

Routine Operations

Offgas from the film cooler flows through the offgas line then enters the SBS colm, which is enclosed
in the SBS column vessel (LOPSCB-WX)1/2) for further cooling and solids removal. Each melter has a
dedicated SBS. The SBS is a passive device designed for aqueous scrubbing of entrained radioactive
particulate from melter offgas plus cooling and condensation of m=lter vapor emissions.

The SBS has two offgas inrcts, one for the normal operations line and one for the standby line. The inlet
pipes nm down through the bed to the packing support plate. The bed-retaining walls extend below the
support plate, creating a lower skin to prevent gas from bypassing the packing. A hold-down screen is
used to prevent the bed from being carried out by upward flow through the bed. Gas bubbles are fonned
as the gas passes through holes in the support plate. lie bubbles rise through the packed bed and cause
the liquid to circulate up through the packing, and hence downward in the annular space outside the
packed bed. The packing breaks larger bubbles into smaller ones to increase the gas-to-water contact area
and helps increase the particulate removal and heatinrsfar efficiencies.

The scruMbbed offgas discharges through the top of the SBS. The liquid circulation helps to prevent
buildup of captured material in the bed by constantly washing the material away. A cooling jacket
located on the outside of the scrubber vessel and cooling coils located inside the vessel maintain the
scrubbing liquid at required temperatures.

As the offgas cools, water vapor condenses and increases the liquid inventory. The liquid overflows into
the SBS condensate vessel (LOP-VSL-00001V2) located next to the SBS column vessel, thereby
maintaining a constant liquid depth in the SDS cohm vessel. The SBS condensate vessel has a cooling
jacket to further cool the condensate, This cooled condensate, when recycled (pumps

LOP-PMMO 114) to the SBS column vessel, contributes to the cooling ofthe SRS condensate and
keeps collected solids mobilized for removal. The condensate vessel has the capacity to hold about
2 days of condensate. Venting of this vessel is via the SBS colum vessel into the main offgas discharge
pipe.

To help remove solids, the recirculated stream is pumped through eight lances that agitate the bottom of
the SBS column vessel and consolidate the solids near the pump suction. To suspend the solids
accumulated in the S13S condensate vessel, an eductor is used, powered by a side stream from the
recirculation line.

Condensate produced and solids captured in the SBS column vessels are removed periodically.

Non-Routine Operations that Could Affect CorroslonKrostos

* Both the SBS and 51S condensate vessels contain spray nozes that are used during startup to fill the
vessels and for decontamination. If maintenance of the offgas line, SBS, or WESP is required during
the lifhtime of the melter, a raintenance bypass line is provided from the standby offgas line in the
wet process cell to the standby line on the other melter. The other melter must be idled for this to
occur since the standby line nust be open to the SBS, but none of the treatment steps are bypassed,

* Solids buildup in SB8 bed - This may cause the offgas to bypass the bed with reduced quenching
ad decontanination. Higher pressure differential indicates a buildup. Depending on the reduction
of function, the maintenance bypass is activated and the SBS is flushed out the bed is fluidized by
incrasing offgas flow, or the bed is replaced at the next melter changeout.
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* Chilled watr faiure in the SBS - If the chilled water flow to the SBS hils, the scrubbing solution
temperature begins to increase. If the chilled water flow is not restored in a reasonable period, the
solution temperature rises mnd liquid begins to evaporate. The equilibrium temperature reached is
about 165 'F (740C), Denineralized water is added to either the SBS eolumn or the condensate
vessel via the wash header to compensate for water evaporated.

* Solids bauidup in SOS - This results in reduced liquid flow through the bed, with reduced quenching
and decontamination. A higher affgas temperature indicates this problem. Depending on the
reduction of fanction, the melter is idled, the maintenance bypass opened, and the SBS isolated and
flushed out If the problem is not severe, the corrective action may be deferred until the next melter
changeout.

" LoIs of SBS pump - Loss ofthe SBS water purge pump (LOP-PMP-O&003A/6A) intempts the
periodic transfer from the SBS colun vessel to the SBS condensate collection vessel. Pump
LOPPMP-410003/6B acts as a backup and periodically pumps accumulated condensate to the SBS
condensate collection vessel until the failed pump is replaced. The spare pump in the SBS condensate
vessel (LOP-PMP40002/5) can also be used to transfer liquid from the system to the SBS condensate
collection vessel.

* LoIs of SBS condensate vessel pump - The SS condensate vessel has two pumps that have the
capability ofeither recirculating condensate to the SBS or pumnping it to the SBS condensate
collection vessel. If one fails, the other one acts as a backup until the failed ptump is replaced

" Loss of eductor in the 511$ condensate vessel - Ifthe eductor fails, the melter is idled, the
maintenance bypass is activated, and the offgas line is isolated by closing the isolation valve
downstream of the WESP. The eductor is then replaced.
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LOP-VSL-00001 & LOP-VSL-00002 (LAW)
Melter 1 & Melter 2 SBS Condensate Vessel
* Design Temperature (*F)(max/min): 237/40
* Design Pressure (psig) (max/min): 15/FV
* Location: incell

R10672007
ISSUED BY

RPPWTP PDO

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on attached Process Corrosion Data Sheet

Operating Modes Considered:
" Normal operation at pH 3 at stated nominal operating temperature
" The vessel is p'H 8 at stated nominal operating temperature
" Vessel is at pH 3 and temperature reaches 167*F due to loss of cooling function
* Vessel is at pH 8 and temperature reaches 167"F due to loss of cooling function

Materials Considered:
Material Relative Acceptable Unacceptable

(UNS No.) Cost Material Material
Carbon Steel 0.23 | X
304L (S30403) 1.00 | X
316L (S31603) 1.18 | X
6% Mo (N08367/N08926) 7.64 | X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 | X

Recommended Material: UNS N06022

Recommended Corrosion Allowance:

Process & Operations Limitations:
. Develop lay-up strategy

0.040 inch (includes
allowance and 0.004

0.024 inch corrosion
inch erosion allowance)

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE-
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Corrosion Considerations:

Vessels receive liquid overflow from the SBS column vessels. Nominal operating temperature is I 13* with an expected
maximum of 167F.

a General Corrosion
Wilding and Paige (1976) have shown that in 5% nitric acid with 1000 ppm fluoride at 290*F, the corrosion rate of 304L can be kept as low
as 5 mpy by the use of Al **, Additionally, Sedriks (1996) has noted with 10% (nt2N) nitric acid and 3,000 ppm fluoride at 158T, the
corrosion rate of 304L is over 4,000 mpy; C-22 or equivalent has a corrosion rate of about 75 mpy. Because of the possibility of hot, low
pH contents with a low Al1/F- ratio, an alloy more corrosion resistant than the 300 series stainless steels, such as Hastelloy C-22 or
equivalent, will be required. With the expected pH ranging between 3 and 8 and the concentration of chloride, 316L is marginally
acceptable.

Conclusion:
316L is marginally acceptable with a 6% Mo alloy or Hastelloy C-22 better. C-22 or the equivalent is recommended to protect the vessel
from off-normal conditions.

b Pitting Corrosion
Chloride is known to cause pitting in acid and neutral solutions. Normally the vessel is to operate at 113 *F at a pH range of 3 to 8.
However, the temperature could approach boiling. Data from Phull et al (2000) imply that with these conditions, 6% Mo is marginal and
Hastelloy C-22 or equivalent will be needed as a minimum.

Further, if the vessel were filled with process water and left stagnant, there would be a tendency to pit. The time to initiate would depend on
the source of the water, being shorter for filtered river water and longer for DIW. Pitting has been observed in both cases, and is likely
because residual chlorides are likely to remain. Pitting is less likely for the higher alloys such as Hastelloy C-22 or equivalent.

Conclusion:
Hastelloy C-22 or the equivalent is recommended.

c End Grain Corrosion
End grain corrosion only occurs in high acid conditions.

Conclusion:
Not believed likely in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount varies with
temperature, metal sensitization, the environment, and also because chloride tends to concentrate under heat transfer conditions, by
evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under some conditions.
However, with the proposed off-normal conditions where there will be a tendency to concentrate salts, Hastelloy C-22 or equivalent is
required.

Conclusion:
Because of the normal operating environment as well as that which can occur during off-normal conditions, the minimum alloy
recommended is Hastelloy C-22 or equivalent.

e Crevice Corrosion
See Pitting. The nominal operating temperature is well above the critical crevice corrosion temperature for 316L and marginal for 6% Mo.

Conclusion:
See Pitting

( Corrosion at Welds
Weld corrosion is not considered a problem for C-22. 316L welds corrode significantly faster than the bulk alloy.

Conclusion:
Not a concern with C-22.

g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are not conducive to microbial growth - the average operating temperature is approximately correct but
the pH is too acid.

Conclusion:
MIC is not considered a problem,
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h Fatigue/Corrosion Fatigue
Corrosion fatigue is not expected to be a concern.

Conclusions
Not expected to be a concern.

i Vapor Phase Corrosion
The vapor phase portion of the vessel is expected to be splashed with particles of waste. Hastelloy C-22 is sufficiently resistant. Vapor
phase corrosion is not a concern.

Conclusion:
Not expected to be a concern.

j Erosion
Velocities are expected to be low. Erosion allowance of 0.004 inch for components with low solids content (< 2 wt%) at low velocities is
based on 24590-WTP-RPT-M-04-0008.

Conclusion:
Not expected to be a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable,

I Fretting/Wear
No metal/metal contacting surfaces expected.

Conclusion:
Not expected to be a concern.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not expected to be a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Nitric Acid Addition
At this time, the design does not provide for the presence of nitric acid reagent in this system. Additionally, the vessels see low pH under
normal operating conditions.

Conclusion:
Not applicable.
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PROCESS CORROSION DATA SHEET

Component(s) (Name/IlD #)

Facility

In Black Cell?

SBS and SBS condensate collection vessels
(LOP-VSL-00001, LOP-VSL-00002, LOP-SCB-00001, LOP-SCB-00002)

LAW

No

LOP-VSL-00001 & LOP-VSL-00002: Sheet:5 of 7

Chemicals Unit' Contract Maximum Non-Routine Notes
Leach No leach Leach No Leach

Aluminum gll 5.07E-02 5.12E-02
Chloride gn 1.22E+01 1.35E+01
Fluoride gn 2.61E+00 2.88E+00 .

Iron gl 2.62E-02 2.54E-02
Nitrate gil 5.85E-02 6.60E-02
Nitrite gil
Phosphate g/I
Sulfate g/I
Mercury glI 9.93E-01 3.45E-02

Carbonate gil
Undissolved solids wt% 1.4% 1.3%
Other (Pb) gil 6.11E-03 3.85E-04
Other gil
pH NIA Note 2
Temperature (note 2) Or Note 3

List of Organic Species:

References
System Description: 24590-LAW-3YD-LOP-00001, Rev 0
Mass Balance Document 24590-VrP-M4C-V11T-00005, Rev A
Normal Input Stream #: LOPOI, LOPO4
Off Normal Input Stream # (e.g., overfowfrom other vessels):
P&ID: 24590-LAW-M6-LOP-P0001, 24590-LAW-M6-LOP-P0002, Rev 1
PFD: 24590-LAW-M5-V17T-P0007, -P0008, Rev 0
Technical Reports: N/A

Notes:
1. Concentrations less than 1x 10-4 gi do not need to be reported; Ilstvalues to two significant digits max.
2. pH 3 to 8 (CCN 025050)
3. Tmin 41, T nomInal 113 *F. If loss of cooling jacket function assume 167 *F (24590-LAW-MVC-LOP-00001, Rev B)

Assumptions:
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6,3.1 SBS and SBS Condensate Vessels (LOP-SCB-00002, and LOP-VSL-0001,2)

Roatine Operations

Offgas from the film cooler flows through the offgas line then enters the SBS coluim, which is enclosed
in the SBS column vessel (LOFSCB-00001/2) for fthther cooling and solids removal. Bach melter has a
dedicated s83. The SBS is a passive device designed for aqueous scubbing of entrained radioactive
particulate fron melter offgas plus cooling and condensation of mialter vapor emissions.

The S13S has two offgas inlets, one for the normal operations line and one for the standby line. te inlet
pipes run down through the bed to the packing support plate. The bed-retaining walls extend below the

support plate, creating a lower skirt to prevent gas from bypassing the packing. A hod-dmo screen is
used to prevent the bed from being carried out by upward flow through the bed. Gas bubbles are formed
as the gas passes through holes in the support plate. The bubbles rise through the packed bed and cause
the liquid to circulate up through the patking, and hence downward in the annular space outside the
packed bed. The packing breaks larger bubbles into smaller ones to increase the gas-to-water contact area
and helps increase the particulate removal and heat transfer efficiencies.

The scrubbed offgas discharges through the top of the SBS. The liquid circulation helps to prevent
buildup of captured material in the bed by constantly washing the material away. A cooling jacket
located on the outside ofthe serbber vessel and cooling coils located inside the vessel maintain the
scrubbing liquid at required temperatures.

As the offgas cools, water vapor condenses and increases the liquid inventory. The liquid overflows into
the SBS condensate vessel (LOP-VSL-00001U2) 1ocated next to the SBS colunm vessel, thereby
maintaining a constant liquid depth in the SBS column vessel. The SBS ondensate vessel has a cooling
jacket to further cool the condensate, This cooled condensate, when recycled (pumps

LOP-PMP04X)0h014) lo the -8 column vessel, contibutes tu the cooling of theR condensate and
keeps collected solids mobilized for removal. The condensate vessel has the capacity to hold about
2 days of condensate. Venting of this vessel is via the SBS colunm vessel into the main offgas discharge
pipe.

To help remove solids, the recirculated stream is vanped through eight lances that agitate the bottom of
the SBS column vessel and consolidate the solids near the pump suction. To suspend the solids
acuniulated in the SAS condensate vessel, an eductor is used, powered by a side stream from the
recirculation line.

Condensate produced and solids captured in the SBS column vessels are removed periodically.

Non-Routine Operations that Could Affect Covrosion/Erosion

a Bot the SBS and S13S condensate vessels contain spray nozzles that are used during startup to fuil the
vessels and for decontamination. If maintenance ofthe offgas line, SBS, or WESP is required during
the lifetime of the melter, a maintenance bypass line is provided from the standby offgas line in the
wet process cell to the standby line on the other melter. The other melter must be idled for ths to
occur since the standby line must be open to the SBS, but none of the treatrent steps are bypassed,

* Solids buildup In SB8 bed - This may cause the offgas to bypass the bed with reduced quenching
and decontamination. Higher pressure differential indicates a buildup. Depending on the reduction
of function, the maintenance bypass is activated and the SBS is flushed out the bed is fluidized by
increasing offgas flow, or the bed is replaced at the next melter changeout.

LOP-VSL-0000 & LOP-VSL-00002: Sheet:6 of 7
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* ChMed water falunt in the SRS-if the chilled water flow to the SBS ails, the scrubbing solution
temperature begins to increase. If the child water flow is not restored t a reasonable period, the
solution temperature rises and liquid begins to evaporate. The equilibrium temperature reached is
about 165 "F (74 C). Dernincralized water is added to either the SBS cOlun or the condensate
vessel via the wash header to compensate for water evaporated.

* Soids buildup in SBS -This results in reduced liquid flow through the bed, with reduced quenching
and decontamination. A higher offgas temperature indicates this problem. Depending on the
reduction of Iuction, the melter is idled, the maintenance bypass opened, sod the SBS isolated and
flshed out if the problem is not severe, the corrective action may be delerred until the next melter
changeouL

" Loss of SBS pump -Loss of the SRS water purge pump (LOP-PMP-0I3A/6A) inteinmpts the
periodic transfer from the S1S column vessel to the SBS condensate collection vessel. Pump
LOP-PMP-00003B16B acts as a backup and periodicaly pumps accumulated condensate to the SBS
condensate collection vessel until the failed pump is replaced. The spare pump in the SBS condensate
vessel (LOP-PMPA0002/5) can also be used to tansfer liquid from the system to the SBS condensate
collection vessel.

* Loss of SBS condensate vessel pump - The SBS condensate vessel has two pumps that have the
capability of either recirculating condensate to the SBS or pumping it to the SBS condensate
collection vessel. If one fails, the other one acts as a backip until the failed pump is replacc&

" Loss of eductor in the SS condensate vessel - If the eductor fails, the oelter is idled1 the
rmaintenance bypass is activated, and the offgas line is isolated by closing the isolation valve
downstream of the WESP. The eductor is then replaced.

LOP-VSL-00001 & LOP-VSL-00002: Sheet:7 of 7
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LOP-WESP-O00001 & LOP-WESP-00002 (LAW) R10193553

Melter 1 and Melter 2 Wet Electrostatic Precipitator (WESP)
* Design Temperature (0F)(max/min): 170/45
* Design Pressure (psig)(max/min): -1/+1
* Location: incell

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 5

Operating Modes Considered:
* The vessel is at stated pH and at minimum stated temperature, 95*F
* The vessel is at stated pH and at maximum stated temperature, 1670F

Materials Considered:

Material Relative Acceptable Unacceptable
(UNS No.) Cost Material Material

Carbon Steel 0.23 X
3041 (530403) 1.00 | X
316L (S31603) 1.18 X
6% Mo (N08367/NOS926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10]_ X

Recommended Material: UNS N08367

Recommended Corrosion Allowance: 0.04 inch

Process & Operations Limitations:
* Develop a rinse/flush procedure
* Develop a lay-up strategy

Please note that source, special nuclear and byproduct
materials, as defined in the Atomic Energy Act of 1954
(AEA), are regulated at the U.S. Department of Energy
(DOE) facilities exclusively by DOE acting pursuant to its
AEA authority. DOE asserts, that pursuant to the AEA, it
has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-
owned nuclear facilities. [nfornation contained herein on
radionuclides is provided for process description purposes
only.
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Corrosion Considerations:

a General Corrosion
Little uniform corrosion is expected for the stated conditions. Either 304L or 316L would be suitable.

Conclusion:
304L or 316L would be acceptable for the conditions stated.

b Pitting Corrosion
Chloride is known to cause pitting in acid and neutral solutions. The normal operating range of temperature for this vessel is
95 'F to 167 'F at a pH in the range 0.71 to 1.57. Data from Phull et al (2000) imply that with these conditions, a 6% Mo
alloy or the equivalent will be needed at temperatures above 150T . With the higher temperature, and expected pH below
about 6, a more resistant alloy than 304L or 316L is required.

In addition, because of the high electrical potentials involved, the environment may be more oxidizing than is common.
Consequently a strongly pitting resistant alloy is needed.

Further, there would be a tendency to pit if the vessel were filled with process water and left stagnant. The time to initiate
would depend on the source of the water, being shorter for filtered river water and longer for DIW. Pitting has been
observed in both cases, and is likely caused by residual chlorides. Pitting is less likely for the higher alloys such as a
6% Mo alloy. The use of an alloy with < 0.5% Cu is recommended to minimize the effects of mercury.

Conclusion:
Based on the stated operating conditions, 6% Mo is the minimum alloy acceptable.

c End Grain Corrosion
End grain corrosion only occurs in high acid conditions.

Conclusion:
Not believed likely in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount
varies with temperature, metal sensitization, the environment, and also because chloride tends to concentrate under heat
transfer conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can
lead to cracking under some conditions. For the normal operating conditions with good flushing, 316L would be
satisfactory. However, with the possible off-normal conditions where there will be a tendency to concentrate salts, a 6% Mo
alloy is recommended.

Conclusion:
For the normal operating environment, 316L is satisfactory. However, off normal conditions dictate the necessity for a more
resistant alloy such as a 6% Mo.

e Crevice Corrosion
WESPs are known to accumulate solid deposits. Because the solids will probably contain halides, crevice corrosion will be
likely. A 6% Mo is recommended. Also see pitting.

Conclusion:
A 6% Mo should be used.

f Corrosion at Welds
Weld corrosion is not expected to be a problem.

Conclusion:
Weld corrosion is not believed to be a problem for this system.

LOP-WESP-00001 & LOP-WESP-00002: Sheet:2 of 5
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g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are not conducive to microbial growth - the average operating temperature is
approximately correct but the pH is too low.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is not a concern in a properly designed unit.

Conclusions
Not expected to be a concern.

i Vapor Phase Corrosion
The vapor phase portion of the vessel is expected to be contacted with particles of waste from splashing.

Conclusion:
Not expected to be a concern.

j Erosion
Velocities within the vessel are not expected to be high enough to cause concern.

Conclusion:
Not expected to be a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I Fretting/Wear
No metal/metal contacting surfaces expected.

Conclusion:
Not expected to be a concern.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not expected to be a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.
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OPERATING CONDITIONS

Materials Selection Data

Material Selection Data Sheets for the LAW
Vitrification Facility

LAW WESP LOP-WESP-00001,2

LOP

Operations

Chemicals Unit Cold Startup Normal Operation* Contmct Max Cleaning Accident

Note I Note 2 Note 3 Note 4

Aluminum g/l 0! _

Chloride g/l 1 1.6

Fluoride g/l 0.9 1.18 J

Hydroxide g/l 0.035

Iron gil

Nitrate g/l

Nitrite g/1- 0

Phosphate gil

TOC gil 0

Sulfate g/l

Undissolved solids g/l 1.5

Particle size/hardness pm (#4#)

Other (Na,. etc.) g/l 2.5

Carbonate g/a 0

pH 0.71 to 1.57 I to 14

Temperature 95 - 167 deleted deleted

Velocity fps

Vibration

Time of exposure # continuous _week

*Based on Stream #LV222/LV222A
- % of total; #4f - use Mho scale

Notes:
Note 1: Assume same as normal operations minus radionuclides except as noted.
Note 2: Max contract value mass balance, unreleased,
Note 3: Assume everything from phosphate based cleaning products to strong acids and bases.
Note 4: fHig voltage electrodes may arc to pipe walls in the presence of water vapor and acid gases.
Note 5: deleted

Comments: Pressure can be from t 10 to -80 in. W.G.

] Black Cell

W Flushing

List expected organic species:

Use maximum of 2 signiicant Figures

LOP-WESP-00001 & LOP-WESP-00002: Sheet:5 of 5
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LOP-Offgas Piping (downstream of film cooler to SBS entry)
* Design Temperature (0F): 1200
* Design Pressure (psig) (max/min): 15/FV

Operating conditions are as stated on sheet 6

Operating Modes Considered:
" Normal operation, less than 1112 *F
" Washing of the pipeline to remove deposits

Materials Considered:

Material Acceptable Unacceptable
Material Material

Inconel 690 X (piping)
Inconel 625
Inconel 625LCF

X (piping)
X (bellows)

Recommended Material:
* Offgas pipe: Alloy 625 or 690
* Bellows: Alloy 625LCF

Recommended Corrosion Allowance: None Required.

Process & Operations Limitations:
None

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE-
owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Corrosion Considerations:

Inconel* 690 has been used at West Valley and Savannah River Site for the melter offgas line. Because Inconel 625LCF
has better fatigue properties, it has been proposed for use for the WTP LAW offgas bellows. Consequently, the question has
been raised as to whether it can be used for the entire line. The following discussion reviews the behavior of alloys 690,
625, and 625LCF.

a General Corrosion
The design temperature is 1200 *F (649 'C) though normal operating temperatures will be closer to 572 *F (300 *C) with
the high normal of 1112 0F (600 *C). According to the chemistry data sheet, attached, the oxygen content is about 13% or
about 0.13 atm. Based on Wright (1987), the parabolic rate constant in a 0.13 atm oxygen system at 1800 OF is
approximately 5 x 10-1 g2/cm'sec. For exposure over the five-year design life of the melter, the amount of oxidation is
estimated at 3 mil (approximately 0.6 mpy) at 1112 'F.

All nickel alloys potentially suffer from the sulfidation problem. Alloy 690 with its higher chromium content is expected to
be more resistant to sulfidation than the 625 series. Nevertheless, during normal operation, the sulfur to oxygen (S/0) ratio is
approximately Ix 10-3, which is consistent with the fact that the high oxygen concentration, approximately 13%, will tend to
keep the sulfur oxidized. According to Wright (1987), severe sulfidation occurs in reducing atmospheres if the S/O ratio is 1
x 10"5 at about 1112 0F (600 *C). However, during normal operation at 572 0F (300 *C), oxidation is expected to
predominate the corrosion reaction. Usually the lowest sulfidation temperature of concern is 1200 OF (650 'C), (Lai &
Patriarca 1987), which is well above the operating temperature.

Vitreous State Laboratory, VSL, noted significant amounts of sulfate deposit during operation (Andre 2003). Andre does
not note the temperature but Duratek (Duratek A) typically reports 200 *C to 600 *C (~400 *F to 1110 OF). It should be
noted that in the case of breaks in the oxide that allow contact with the deposits, rapid failure could occur because of the
presence of low melting point salts, such as mixtures of Na2 SO 4, NaOH, NaNO2, and NaNO 3, that can act as a flux at
temperatures as low as 154 "C (310 *F). After about 3 years of operation with an alloy C-276 offgas line, Andre (2003)
reported no sulfidation or corrosion in the offgas line.

Duratek (Duratek B) tested several nickel base alloys, Table I, in the pilot plant melter offgas line. Alloy 690 averaged
about 0.3 mpy. Although alloy 625 was not tested, it should perform similarly to alloys C-22 and C-276.

Table I - Offgas Corrosion Rates
Alloy C-22 C-276 6025HT 690 310 HR160

Corrosion rate, mpy 1 0.81-1.2 0.43-0.93 0-0.17 0.3 1.1 0.56-1.8

Discussions with staff familiar with West Valley and VSL studies, suggest the periodic washing of the offgas line does not
significantly affect the uniform corrosion rate.

Conclusion:
Although nickel base alloys are potentially susceptible to sulfidation above about 1110 *F (600 *C), the atmosphere in the
offgas line is sufficiently oxidizing to inhibit it for the listed alloys. Alloys such as 690, 625, 625LCF, and even C-22 and
C-276 are acceptable and have roughly the same corrosion behavior. Because the piping is maintainable, and because the
piping is thick and is carrying only hot gas, no corrosion allowance is necessary.

b Pitting Corrosion
Pitting corrosion, as such, is not feasible under the proposed operating conditions.

Duratek (Duratek B) also observed that pitting rates, Table I, typically were much less than I mpy. Again, alloy 625 was
not tested but should perform similarly to alloys C-22 and C-276. The most likely occurrence of pitting is during, or shortly
after the duct is washed to remove deposits.

Table 1 - Offgas Pitting Rates

E Alloy C-22 C-276 6025HT 690 310 HR16
Pitting rate, mpv 0,08-0.16 1 0.06 0.4 0.04 0.15 1 0.15-18

Conclusion:
No significant pitting concerns exist for the potential alloys of choice.
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c End Grain Corrosion
Not applicable to this system.

Conclusion:
Not applicable to this system.

d Stress Corrosion Cracking
The high nickel content of the various alloys is expected to inhibit chloride stress corrosion cracking under aqueous
conditions.

Long-term operation in the 800 OF to 1650 *F (425 *C to 900 *C) range leads to carbide precipitation, with the carbides
forming faster as the temperature increases. At the normal operating temperature, all of the alloys in question will
experience carbide formation with a subsequent decrease in ductility.

Conclusion:
The dry environment should minimize stress corrosion cracking and intergranular corrosion.

e Crevice Corrosion
See Pitting.

Conclusion:
See Pitting.

f Corrosion at Welds
Low carbon alloys will be less likely to sensitize.

Conclusion:
No problem expected.

g Microbiologically Induced Corrosion (MIC)
Temperature exceeds values where microbes are viable and therefore MIC is not a concern.

Conclusion:
Not a concern.

h Fatigue/Corrosion Fatigue
Stresses from pressure effects are expected to be small because of the low, near atmospheric, operating pressure and the
relatively small pressure fluctuations. Higher stresses are expected in the bellows due to thermal cycling.

The Special Metals technical manuals for alloy 690 (2002), alloy 625 (2002), and alloy 625LCF (2003) show that fatigue
resistance increases for the alloys in the order shown. Therefore, the high corrosion resistance of 625LCF combined with its
improved fatigue strength makes it the preferred choice for the thin ply bellows.

Conclusion:
Alloy 625LCF should be used for the thin ply bellows. Alloys 690 and 625 are acceptable for the balance of the offgas
system piping.

i Vapor Phase Corrosion
The entire pipe is "vapor phase" and its expected performance is discussed in section 'a'.

Conclusion:
Not applicable

j Erosion
The offgas flow rates are sufficiently low that solids deposit in the line. Therefore, erosion is not expected.

Conclusion:
Erosion is not a concern.
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k Galling of Moving Surfaces
Galling is not considered important since there are no frequently cycled sliding joints.

Conclusion:
Galling is not a concern.

I Fretting/Wear
No tight sliding joints are present.

Conclusion:
Fretting is not a concern.

in Galvanic Corrosion
The pipe is all one material and normally dry. Galvanic corrosion should not occur.

Conclusion:
Not a concern.

o Cavitation
Flowing fluids are not present.

Conclusion:
Not a concern.

o Creep
According to the 625 and 625 LCF alloy data, creep is not a significant concern at or below 1110 0F (600 'C) although most
nickel alloys, including alloy 690, begin to exhibit creep at temperatures above 1000 0F (535 'C).

Conclusion:
Not a concern during normal operation at 572 OF (300 *C) for any of the three alloys.
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OPERATING CONDITIONS

Materials Selection Data

Component (Name/ID)
System

Melter Offgas Line to SBS

LOP (LAW Melter Primary Offgas)

Operations

Chemicals Unit Cold Startup Normal Operation High Normal Cleaning Accident

oxygen % 20 13 15 NC 7

Chlorine PPm-V 0 trace

Fluorine ppmv 0 trace

Nitric Oxide (NO) PPMV 0 4000 7000 NC 10000

Nitrogen Dioxide (NO2) ppmv 0 2000 4000 NC 6000

Sulfur Dioxide (S02) ppmv 0 g 55 NC 200

Ammonia (NH3) ppmV 0 50 100 NC 200

Carbon Monoxide (CO) ppmv 0 400 600 NC 2000

Carbon Dioxide % 2 2.5 NC 5

Particulate g/dscf 0 0.033 0.05 N/A 0.2

Hydrochloric Acid (HCI) ppmv 0 5 10 NC 20

Hydroluoric Acid (HF) ppmv 0 12 20 NC 40

Water (H20) % 0 35 40 60 80

Vacuum in, W.G. 2 6 7 6 25

Temperature 0 F 6 930 1110 (600 0C) 750 1650 (~900C)

Velocity fps 70 60 100 70 150

Comments: Base material selection on 600"C max.

N/A = Information not available
NC = No Change

9 List expected organic species:

Use maximum of 2 significant figures
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LVP-TK-00001 (LAW)
CAUSTIC COLLECTION TANK
" Design Temperature (0 F)(max/min): 180/50
" Design Pressure (psig): per Code
" Location: outcell

R10339
151

ILIJ--DBY

C4VW0A

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 5 and 6

Materials Considered:

Recommended Material: 316 (max 0.030% C; dual certified)

Recommended Corrosion Allowance: 0.04 inch (includes 0.00 inch erosion allowance)

Process & Operations Limitations:
& None

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to
the AEA, it has sole and exclusive responsibility and authority to
regulate source, special nuclear, and byproduct materials at DOE-
owned nuclear facilities. Information contained herein on
radionuclides is provided for pocess description purposes only.
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Material Relative Acceptable Unacceptable
(UNS No.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1,18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X
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Corrosion Considerations:

The tank receives scrubbing liquid from LVP-SCB-00001. It will operate at about 140 to 150 OF and range in pH from 7 to
12 with a nominal value of 9.

a General Corrosion
Hamner (1981) lists a corrosion rate for 304 (and 304L) in NaOH of less than 20 mpy (500 im/y) at 771F and over 20 mpy at 122F. He
shows 316 (and 316L) has a rate of less than 2 mpy up to 122F and 50% NaOH. Sedriks (1996) states that the 300 series are acceptable in
up to 50% NaOH at temperatures up to about 122*F or slightly above. Indications are that in the present system, the uniform corrosion rate
is negligible.

Conclusion:
304L or 316L are acceptable for use in the stated conditions.

b Pitting Corrosion
Chloride is likely to cause pitting in acid and slightly alkaline solutions. Berhardsson et al (1981) suggest that at chloride concentrations of
a few hundred parts per million, a temperature of 150F would compatible with 316L. At the stated concentrations of 800 to 1900 ppm
chloride and the given temperatures, pitting will be a strong function of pH. At the nominal pH or 9 or higher, 316L is satisfactory. Should
the halide concentrations rise above nominal, the pH of the solution will need to be adjusted to at least 12.

If the solution will remain below about pH 7 for any length of time at 150F, 6% Mo or better should be used. Phull et al (2000) note that
6% Mo is acceptable to about pH 5 and 150*F in high chloride environments. Lower pH values and higher temperatures would require
Hastelloy C-22 or the equivalent.

Conclusion:
Localized corrosion, such as pitting, is a concern. However, 316L is satisfactory for the nominal halide concentrations, pH and
temperature and assuming that the pH will be adjusted should the halide concentrations rise above nominal.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
Not believed likely in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount varies with
temperature, metal sensitization, and the environment. But it is also unknown because chloride tends to concentrate under heat transfer
conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under
some conditions. Generally, as seen in Sedriks (1996) and Davis (1987), stress corrosion cracking does not usually occur below about
140*F. Berhardsson (1981) suggests that 316L is acceptable under these conditions up to a temperature of about 150*F.

Conclusion:
Under the normal operating environment, 316L is recommended.

e Crevice Corrosion
Although crevice corrosion is possible, the same alloy choices as for pitting are acceptable. Also see Pitting.

Conclusion:
See Pitting

f Corrosion at Welds
Corrosion at welds is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem for this system.

g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are conducive to microbial growth, but the proposed alloys tend to be resistant.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is a not expected to be a problem.

Conclusions
Not expected to be a concern.
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i Vapor Phase Corrosion
The vapor phase portion of the vessel is expected to be contacted with particles of waste from splashing. It is unknown whether this will be
sufficiently washed or whether residual acids or solids will be present. Because solids or acids and solids may be present, a 316L or better
would be preferred.

Conclusion:
Vapor phase corrosion is not a concern.

j Erosion
Velocities within the vessel are expected to be low.

Conclusion:
Erosion is not a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I Fretting/Wear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not applicable.

n Cavitation
None expected.

Conclusion:
Not a concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.

p Inadvertent Nitric Acid Addition
At this time, nitric acid reagent is not available in this system.

Conclusion:
Not applicable.
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OPERATING CONDITIONS

PROCESS CORROSION DATA SHEET

Component(s) (Name/ID #)

Facility

In Black Cell?

Caustic Collection Tank ( LVP-TK-00001)

LAW

No

Chemicals Unit Contract Maximum Non-Routine Notes
Leach No leach Leach No Leach

Aluminum g/il
Chloride g/1 8.64E-01 1.87E+00

Fluoride gl 2.21E+00 4.78E+00

Iron 911
Nitrate gl 3.84E+00 8.28E+00

Nitrite g/l
Phosphate gl
Sulfate gl
Mercury gl
Carbonate gl
Undissolved solids wt %
Other (Pb) gil
Other g _l

pH N/A Note 3

Temperature OF Note 2

List of Organic Species:

Notes:
1. Concentrations less than 1x 1o*g/l do not need to be reported; list values to two significant digits max.
2, Normal inlet offgas temp is 560 OF maximum unquenched inlet offgas temp is 1025 IF

caustic scrubber blowdown 142 0F to 149 OF
. Tank has a nominal pH of 9. Should high halides, greater than 0.3 g/l, be detected in the scrubber upstream,
the pH will be raised to 14.

Assumptions:
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6.4.9 Caustic Scrubber and Caustic Collection Tank (LVP-SCB-00001, LVP-TK-
00001)

Routine Operations

The caustic scrubber (LVP-SCB-00001) further treats the offgas by removing acid gases such as SO, and CO 2.
It also provides offgas cooling.

The offgas stream enters the bottom side of the scrubber and flows upward through a packed bed. The offgas
flows countercurrent to the scrubbing liquid, which is introduced through a distributor at the top of the packed
section of the column and flows downward through the packing media. Contaminants in the offgas stream are
absorbed into the liquid.

The offgas is cooled through the scrubber by evaporation of scrubbing liquid and exits at nearly 100 % relative
humidity. The scrubbing liquid drains into the caustic collection tank (LVP-TK-0000 1). This liquid is
recirculated to the top of the column using the caustic scrubber recirculation pumps (LVP-PMP-0000lA/B)

The vessel is fitted with radar type liquid level instrumentation. Density, temperature, and flow are measured
on the recirculation line. Capability for sampling the vessel is provided using a tap from the recirculation pump
line. The vessel is vented to the room. The caustic collection vessel (LVIP-TK-00001) overflows to the berm
around the vessel.

Water is added directly to the vessel at a rate sufficient to maintain a specific gravity in the scrubbing fluid
consistent with a maximum of 10 % dissolved solids. Suspended solids are not expected.

Offgas from the caustic scrubber is environmentally monitored (stack discharge monitoring [rad and non-rad]
system [SDJ]) then released via the stack.

Non-Routine Operations that Could Affect Corrosion/Erosion

* The caustic scrubber has provisions for process water addition for startup and to provide makeup water as
necessary. A spray wash ring is also provided for washdown during maintenance periods.

* If the caustic scrubber needs maintenance, a bypass line is provided to allow continued operation of the
main offgas system after the melters are idled.

" Loss of caustic flow to the collection tank - Loss of caustic flow results in decreased pH of the scrubber
bottoms. If the problem can be resolved readily, the scrubber column can continue operating, since the pH
decreases slowly. If the problem is more serious, the melters are idled and the caustic scrubber bypass is
activated until caustic flow is reestablished.

* Loss of recirculation pumps - Loss of recirculation results in the inability to remove acid gases and
iodine. An installed spare pump is provided to quickly restore flow to the column.

* Plugging of packed bed - If the pressure drop across the packed bed increases beyond a normal range, the
melters are idled, the column is bypassed, and the bed is flushed to remove deposits. If this is not effective,
the melters are idled, the bypass opened, and the bed replaced.

" Caustic collection vessel overflow - The vessel overflows to the berm around the tank. The berm drains to
the plant wash vessel (RLD-VSL-00003).

* Solids buildup in the caustic collection vessel - Minimal solids are expected in the caustic collection
vessel. When not transferring to the PT facility, the transfer pumps recirculates back to the collection tank.
Caustic is injected into the pump suction to maintain the correct pH in the tank. Any solids are removed
from the vessel, and the liquid is transferred to the PT facility.

* Loss of transfer pump - If the primary pump fails, the backup pump is activated and operated while the
failed pump is replaced.
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RLD-VSL-00004 (LAW)
C3/C5 Drains/Sump Collection Vessel
* Design Temperature (*F)(Max/min): 183/-20
" Design Pressure (psig) (Max/min): 15/FV
" Anticipated 40 y radiation dose: gamma <4x 105 rad, alpha <l .4x10 7 rad

Operating conditions are as stated on sheet 5

Can be maintained, not replaced, during the 40 y design life. No method of totally removing solids or heels is present.

Operating Modes Considered:
* The tank is filled with waste at between 59 and 158*F and drain waste
" Rinsed with plant water, a heel is expected to remain

Materials Considered:

Material Relative Acceptable Unacceptable
(UNS No,.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo 7.64 X
(N08367/N08926)
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X

Recommended Material: 316 (max 0.030% C; dual certified). Bottom head to be clad
with 0.1 inch of Inco 625 (UNS N06625) material or better.

Recommended Corrosion Allowance: 0.04 inch

Process & Operations Limitations:
a develop lay-up strategy

This bound document contains a total of 5 sheets
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Corrosion Considerations:

a General Corrosion
In normal operation, the vessel will contain WESP purge and any fluids flushed down the drains.

Wilding and Paige (1976) have shown that in 5% nitric acid with 1,000 ppm fluoride at 290'F, the corrosion rate of 304L and 316L can be
kept as low as 5 mpy by the use of Al1. Additionally, Sedriks (1996) has noted with 10% (~2N) nitric acid and 3,000 ppm fluoride at
158"F, the corrosion rate of 304L and 316L is over 4,000 mpy. The fluoride concentration in this situation is 900 ppm , the normal
operating pH ranges from 0.71 to 1.57, and the normal operating temperature is 115*F. Based on the available data, the uniform corrosion
rate will be small.

Conclusion:
304L and 316L are expected to be sufficiently resistant to the waste solution with a probable general corrosion rate of less than I mpy.

b Pitting Corrosion
Chloride is known to encourage pitting of stainless steel and related alloys in acid and neutral solutions. Alloys with higher molybdenum
contents are more resistant to pitting. The stated conditions of pH and chloride conditions for this vessel are sufficient to cause 316L to be a
marginal choice. However, with the cladding of the bottom head with a more resistant alloy, 316L is deemed satisfactory.

Conclusion:
Localized corrosion, such as pitting, is common but can be mitigated, if caused by chlorides, by alloys with higher nickel and molybdenum
contents. Based on the expected operating conditions, 316L would be expected to be satisfactory with the addition of cladding of the
bottom head.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
End grain corrosion, as normally defined, is not a concern.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount varies with
temperature, metal sensitization, the environment and because chloride tends to concentrate under heat transfer conditions, by evaporation,
and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under some conditions. Generally,
as seen in Sedriks (1996) and Davis (1987), chloride stress corrosion cracking does not usually occur below about 104*F. Further, the "L"
grade stainless steels are more resistant. With the proposed conditions, 316L will be acceptable.

Conclusion:
For the normal operating environment, a 316L is the minimum recommended.

e Crevice Corrosion
Though the solids content is not excessive, there is no good method for removing all deposits or heels. At the proposed operating
temperature 304L and 316L alone are not acceptable. Either cladding the bottom head of the vessel is necessary or 6% Mo alloy or better is
recommended. In addition, see Pitting.

Conclusion:
See pitting.

f Corrosion at Welds
Other than pitting or crevice corrosion, corrosion at welds is not considered a major problem in the proposed environment. Heat tint is
normally not a consideration in alkaline conditions.

Conclusion:
Weld corrosion is not considered a problem for this system under normal operating conditions.

g Microbiologically Induced Corrosion (MIC)
The normal operating conditions are not conducive to microbial growth.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue does not appear to be a concern in the vessel.

Conclusions
Not a concern.
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i Vapor Phase Corrosion
Vapor phase corrosion will be a function the degree of agitation, solution chemistry, and temperature. Under normal operating conditions,
vapor phase corrosion is not expected to be a concern.

Conclusion:
Not believed to be a concern. 316L is expected to be satisfactory.

j Erosion
There is no agitation in the vessel.

Conclusion:
Not applicable.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I Fretting/Wear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
No significantly dissimilar metals are present.

Conclusion:
Not expected to be a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion:
Not applicable.
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OPERATING CONDITIONS

deleted
Material Selection Data Sheets for the LAW
Vitrification Facility

Materials Selection Data

Component (Name/ID)
System

C3/C5 Drains/Sump Collection Vessel (RLD-VSL-00004); RLD-EDUC-00001A -00001 B,-00001C; RLD-PMP-
00002A/B
RLD

Operations

Chemicals Unit Cold Startup Normal Operation* Contract Max** Cleaning Accident

Note I Note 3 Note 4

Aluminum g/l 5.72

Chloride 9/1 1.06 1.6 3.12

Fluoride g/1 0.9 1.2 4.99

Iron g/l 0.01

Nitrate g/l 21.5 178

Nitrite g/l 58.5

Phosphate _/_

TOC" ./L 2.99

Sulfate g1l 0.52 18

Undissolved solids g/l 1.48 937

Particle size/hardness M (##)

Other (NaMnO 4, Hg, etc) g/l 0.51 (Pb) Note 5 0.51 (Pb) Note 5

Carbonate g/l 41.8

PH- 0.71 to 1.57 (Note 2) 14.5

Temperature "F _115

Velocity fps

Vibration

Time of exposure #

'Based on deleted
# - % of total; ## - use Mho scale * Based on Max contract value mass balance, unreekased, sum of stream LOP07

Assumptions: Remarks:

Note 1: Same as normal operation minus the radionuclides.
Note 2: Matlack, Keith S, "Integrated Off-Gas System Tests on the DM1200 Melter with RPP-WTP LAW Sub-Envelope Al
Simulants", VSL-02R88002, Rev. 0, Vitreous State Laboratory The Catholic University of America, Washington, DC 20064,
Duratek, Inc. September 3, 2002, pp T-29 to T-3 1. The C3/C5 vessel receives mainly WESP purge.
Note 3: Assume water.
Note 4: Can receive over flows from melter feed and concentrate receipt vessels and fire water. Based on worst
from LP108/LV]05 and LV106/LV104
Note 5: Base on max contract value mass balance from melter feed overflow.

Black Cell

Flushing

* List expected organic species:

Use maximum of 2 significant figures
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RLD-VSL-00005 (LAW)
SBS Condensate Collection Vessel
" Design Temperature (*F)(Max/min)- 200/40
* Design Pressure (psig) (max/min): 15/FV
" Location: incell
* Anticipated 40 y radiation dose: gamma <4x10 5 rad, alpha <1.4x10 7 rad

Offspring items
RLD-AGT-00002, RLD-PMP-00003A/B

ISSUED Y

K P D j

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 5

There is an agitator but there is no method for totally removing deposits or heels.

Operating Modes Considered:
* Only operation to the design temperature is assumed.

Materials Considered:

Material Relative Acceptable Unacceptable
(UNS No,.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 X
316L (S31603) 1.18 X
6% Mo 7.64 X
(N08367/N08926)
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X

Recommended Material: UNS N08367/N08926
Top head: 316 (max 0.030% C; dual certified)

The pH, high chloride, and solids require a 6% Mo material for body of vessel and an Alloy 22 or 6% Mo material for the process nozzles
consistent with the connecting piping.

Recommended Corrosion Allowance: 0.04 inch

Process & Operations Limitations:
" develop lay-up strategy
" develop nnsing/flushing procedure

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U.S Department of Energy (DOE) facilities exclusively by
DOE acting pursuant to its AEA authority. DOE asserts, that
pursuant to the AEA, it has sole and exclusive responsibility and
authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained
herein on radionuclides is provided for process description
purposes only.
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Corrosion Considerations:

a General Corrosion
Wilding and Paige (1976) have shown that in 5% nitnc acid with 1,000 ppm fluoride at 290*F, the corrosion rate of 304L and 316L can be
kept as low as 5 mpy by the use of Al*. Additionally, Sedriks (1996) has noted with 10% ( 2N) nitnc acid and 3,000 ppm fluoride at
158*F, the corrosion rate of 304L and 316L is over 4,000 mpy. The fluoride concentration in this situation is about 900 ppm , the nitnc acid
concentration is about 0.3 M, and the temperature is 104*F. Based on the available data, the uniform corrosion rate will be small.

Conclusion: At the given conditions, 304L or 316L are both acceptable based on uniform corrosion.

b Pitting Corrosion
Chloride is known to cause pitting in acid and neutral solutions. Phull (2000) has shown that at pH 5, 9,000 ppm chloride, and a
temperature of about 122*F, a 6% Mo alloy is satisfactory. In this situation, the pH is significantly lower, as low as I rather than 5, but the
chloride concentration is also lower, further, there is nitrate present. According to Sednks (1996), a 6% Mo is acceptable to about 160'F
though if the welds are not properly cleaned, the temperature at which pitting initiates can drop to about 85*F. Wilding & Paige (1976)
have shown that in 42% nitnc acid, concentrations of over 4,000 ppm chloride have no effect on 304L stainless steel. If the effect is
assumed linear and if it is assumed 316L can accept twice as much chloride as 304L without a negative effect, then in 0.3 M nitric acid
( 2%), the maximum allowable chloride concentration should be about 400 ppm rather than the 700 ppm present during normal operating
conditions.

Conclusion:
It is known that nitrate mitigates the effects of chloride to a degree. Even if the protective effect was linear, more chloride is present and
the pH is lower than is acceptable for 316L. Therefore an alloy such as a 6% Mo or equivalent is necessary.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
Not likely in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown In part this is because the amount varies with
temperature, metal sensitization, and the environment. But it is also unknown because chloride tends to concentrate under heat transfer
conditions, by evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under
some conditions. Generally, as seen in Sedriks (1996) and Davis (1987), stress corrosion cracking does not usually occur below about
104*F. With the proposed conditions, 316L will not be acceptable. More resistant alloys such as 6% Mo alloys or better will be needed.

Conclusion:
A 6% Mo alloy or better is necessary.

e Crevice Corrosion
Most alloys are expected to be susceptible to crevice corrosion with alloys higher than 300 series stainless steels being less susceptible. See
also Pitting.

Conclusion:
See Pitting

F Corrosion at Welds
Other than pitting or crevice corrosion, corrosion at welds is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem for this system.

g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are suitable for microbial growth but the system is downstream of the main entry points of microbes.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is a not expected to be a problem if the piping and nozzles are properly supported.

Conclusions
Not a concern.
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i Vapor Phase Corrosion
Vapor phase corrosion is not expected to be a concern

Conclusion.
Not a concern.

j Erosion
Velocities within the vessel are expected to be small .

Conclusion-
Not a concern.

k Galling of Moving Surfaces
Not applicable.

Conclusion
Not applicable.

I Fretting/Wear
No contacting surfaces expected

Conclusion:
Not applicable.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not a concern.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern.

Conclusion.
Not applicable.
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Materials Selection Data

Component (Name/ID)

System

SBS Condensate Collection Vessel RLD-VSL-0005; RLD-AGT-00002; RLD-PMP-00003AB

RLD

Operations

Chemicals Unit Cold Startup Normal Operation* Contract Max** Cleaning Accident

Note I Note 2 Note 3 Note 4 Note 5

Aluminum gil 1.06

Chloride g/l 0.7 6.09

Fluoride g/l 0.91 1.58

Iron g/l

Nitrate g/1 1.0 4.01

Nitrite g/l

Phosphate /

TOC g/ 1

Sulfate '/ 5.92

Undissolved solids g/l 11.1

Particle sizeliardness pm (##)

Other (NaMnO4, Hg, etc) g/l 0.0 13 (Hg)

Carbonate g/l

pH 1 to 7.83

Temperature F 104 167 (Note 5)

Velocity fps

Vibration

Time of exposure #
* Based on Stream LV220

# - % of total; ## - use Mho scale ** Based on Max contract value mass balance. unreleased.
Stream RLD 21

Notes:
Note 1: Assume same as Normal minus the radionuclides
Note 2: Stream LV220

Note 3: Based on Max contract value mass balance, unreleased
Note 4: Assume w ater
Note 5: Based on max SBS operating temperature of 140F plus 27F degrees allowance for ofbhormal event involving cooling of the SBS

D Black Cell

] Flushing

List expected organic species:

Use maximum of 2 significant figures

RLD-VSL-00005: Sheet:5 of 5



24590-LAW-N1D-RLD-P0005
Rev. 0

PLANT ITEM MATERIAL SELECTION DATA SHEET

RLD-VSL-00003 (LAW)
Plant Wash Vessel
* Design Temperature (*F)(Max/min): 200/-23
* Design Pressure (psig) (max/min): 15/FV
" Location: incell
" Anticipated 40 y radiation dose: gamma <4x10 5 rad, alpha <I.4x10 7 rad

Offspring items
RLD-AGT-00001, RLD-PMP-00001 A/B

ISSUED Y

Contents of this document are Dangerous Waste Permit affecting

Operating conditions are as stated on sheet 5

Operating Modes Considered
* Normal operation

Materials Considered:

Material Relative Acceptable Unacceptable
(UNS No.) Cost Material Material

Carbon Steel 0.23 X
304L (S30403) 1.00 | X
316L (S31603) 1.18 X
6% Mo (N08367/N08926) 7.64 X
Alloy 22 (N06022) 11.4 X
Ti-2 (R50400) 10.1 X

Material Required: UNS N08367/N08926
Top head: 316 (max 0.030% C; dual certified)

Note: Vessel upgraded to 6% Mo because it will be used as a back-up for RLD-VSL-00005.

Recommended Corrosion Allowance: 0.04 inch

Process & Operations Limitations:
" Develop rinsing/flushing procedure
" Develop lay-up strategy

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at
the U S. Department of Energy (DOE) facilities exclusively by
DOE acting pursuant to its AEA authority DOE asserts, that
pursuant to the AEA, it has sole and exclusive responsibility and
authority to regulate source, special nuclear, and byproduct
matenals at DOE-owned nuclear facilities Information contained
herein on radionuclides is provided for process description
purposes only.

Sh

EXPIRES: 12/07/OB

This bound document contains a total of 5 sheets.

z

K)

0 "61/0.) Issued for Permitting Use

REV DATE REASON FOR REVI§ , REPARER CHECKER APPROVER
eet: 1 of 5
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PLANT ITEM MATERIAL SELECTION DATA SHEET

Corrosion Considerations:

a General Corrosion
In the proposed pH operating range, no specific information was found for the general/uniform corrosion of stainless steels
or other material in the given waste. However, the austenitic and higher alloy steels typically have low corrosion rates, < I
mpy, in the given environment even at the maximum temperature. This lack of data is not critical because the alloys needed
for the system generally fail by pitting, crevice corrosion, or cracking.

Assuming the stated normal operating conditions are correct, 304L will be acceptable with a small uniform corrosion rate.

Conclusion:
Under normal operating conditions, 304L, 316L, or better will be acceptable.

b Pitting Corrosion
Normally the vessel is to operate at 68'F at a pH range of 1 to 7.83 with a minimum of halides. Berhardsson (198 1) et al
conclude 304L or 316L could be used based on temperatures and stated no-chloride conditions. However, at contract
maximum, with high halide concentrations, a 6% Mo would be desirable.

If the vessel were filled with process water and left stagnant, there would be a tendency to pit. The time to initiate would
depend on the source of the water, being shorter for filtered river water and longer for DIW. Pitting has been observed in
both cases.

Conclusion:
Based on the stated normal operating conditions, 304L and 316L are acceptable.

c End Grain Corrosion
End grain corrosion only occurs in metal with exposed end grains and in highly oxidizing acid conditions.

Conclusion:
Not expected in this system.

d Stress Corrosion Cracking
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount
varies with temperature, metal sensitization, and the environment. But it is also unknown because chloride tends to
concentrate under heat transfer conditions, by evaporation, and electrochemically during a corrosion process. Hence, even
as little as 10 ppm can lead to cracking under some conditions. Generally, as seen in Sedriks (1996) and Davis (1987),
stress corrosion cracking does not usually occur below about 1040F. With the proposed conditions, 304L will be acceptable.

Conclusion.
304L is expected to be satisfactory.

e Crevice Corrosion
Few solids are expected under normal conditions and crevice corrosion should be a minimum.

Conclusion:
Also see Pitting

f Corrosion at Welds
Other than pitting or crevice corrosion, corrosion at welds is not considered a problem in the proposed environment.

Conclusion:
Weld corrosion is not considered a problem for this system except as noted above.

RLD-VSL-00003: Sheet:2 of 5
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PLANT ITEM MATERIAL SELECTION DATA SHEET
g Microbiologically Induced Corrosion (MIC)
The proposed operating conditions are suitable for microbial growth, but the system is downstream of the main entry points
of microbes.

Conclusion:
MIC is not considered a problem.

h Fatigue/Corrosion Fatigue
Corrosion fatigue is a not expected to be a problem if the piping and nozzles are properly supported.

Conclusions
Not expected to be a concern.

I Vapor Phase Corrosion
Vapor phase corrosion is not expected to be a concern.

Conclusion:
Not a concern.

j Erosion
Velocity within vessel is sufficiently low as to not be a concern. Furthermore, solids content is low. Because of the low pH,
the agitator blade can be Ultimet but it is not considered necessary. Using the same material for the agitator as the vessel is
satisfactory.

Conclusion:
Not expected to be a problem.

k Galling of Moving Surfaces
Not applicable.

Conclusion:
Not applicable.

I Fretting/Wear
No contacting surfaces expected.

Conclusion:
Not applicable.

m Galvanic Corrosion
No dissimilar metals are present.

Conclusion:
Not applicable.

n Cavitation
None expected.

Conclusion:
Not believed to be of concern.

o Creep
The temperatures are too low to be a concern for metallic vessels.

Conclusion:
Not applicable.

RLD-VSL-00003: Sheet:3 of 5
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OPERATING CONDITIONS
Materials Selection Data

Component (Name/ID)

System

Plant Wash Vessel - RLD-VSL-00003: RLD-AGT-00001; RLD-PMP-00001A/B

RLD

Operations

Chemicals Unit Cold Startup ** Normal Operation* Contract Max*** Cleaning Accident
Note I Note 2 Note 3

Aluminum g/l 0.01 5

Chloride g/l 4.83

Fluoride g/l 3.54

Iron g/l 6.45

Nitrate g/l 0.118 4.31

Nitrite g/l 0.039

Phosphate g/_I

TOCO g/I

Sulfate g/l 0.01

Undissolved solids g/I 0 05

Particle size/hardness pim (##)

Other (Pb, I ig, Na, etc) g/I

Carbonate g/l

pit I to 7.83 14

Dose rate, a, P Rad 7.09E3, 1 2 1E7

Temperature "F 68

Velocity fps

Vibration

Time of exposure #
* Based on stream LV505, LV220 & LV222/LV222A

# - % of total; ## - use Mho scale

Remarks: ** Assume sane as normal operations minus radionuclindes.

*** I he Plant wash can receive transfers trom the RLD-VSL-00004
and SBS Condensate Collection vessels in ofl-normal situations.

Notes:

Note 1: Based on max contract value mass balance, unreleased. Assumed worst from streams RLLD27, LOP07, RLD21 are all present.

Note 2: Assume water to clean.
Note 3: Based on accident condition p11 from RLD-VSL-00004, reduced by heel.

D Black Cell

] Flushing

RLD-VSL-00003: Sheet:5 o1

List expected organic species:
Use maximum of 2 significant figures



09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

A ttachment 51 - Appendix 9.10
Critical Systems Equipment/Instrument List

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the
permit application that are incorporated into this permit, Permit Condition III. 10.A. will
prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.



Permit Number: WA7890008967
Modification to Revision 8

Expiration Date: September 27, 2004
Page 1 of 1

Drawings and Documents
Attachment 51 - Appendix 9.10

Critical Systems Equipment/Instrument List

The following drawings have been incorporated into Appendix 9.10 and can be viewed at the Ecology
Richland Office. New drawings are in bold lettering.

Drawing/Document Number Description
LAW Equipment Room List @ El 3 Rev 2
LAW Equipment Room List @ El -21 Rev 1

RESERVED RESERVED



LAW El. 3 ft Room and Equipment List, Rev. 02

Room Room Description Equipment Number Equipment Description

L-01 09B Swabbing Area Line #2 No regulated equipment identified

L-0109C Decontamination Area Line #2 No regulated equipment identified

L-0109D Inert Fill Line / Welding Area Line #2 No regulated equipment identified

L-01 12 LSM GALLERY LMP-MLTR-00001 LAW Melter

LMP-MLTR-00002 LAW Melter

L-01 15B Swabbing Area Line #1 No regulated equipment identified

L-01 15C Decontamination Area Line #1 No regulated equipment identified

L-01 15D Inert Fill Line / Welding Area Line #1 No regulated equipment identified

L-01 16 Container Export No regulated equipment identified

L-01 16A Container Export No regulated equipment identified

L-01 19B Consumable Import/ Export No regulated equipment identified

L-0123 Process Cell RLD-PMP-00029 Sump Pump

RLD-PMP-00030 Sump Pump

LFP-VSL-00001 Melter 1 Feed Preparation Vessel

LFP-VSL-00002 Melter 1 Feed Vessel

LCP-VSL-00001 Melter 1 Concentrate Receipt Vessel

LOP-SCB-00001 Melter 1 Submerged Bed Scrubber (SBS)

LOP-VSL-00001 Melter 1 SBS Condensate Vessel

LOP-WESP-00001 Melter 1 Wet Electrostatic Precipitator

L-0124 Process Cell RLD-PMP-00031 Sump Pump

RLD-PMP-00032 Sump Pump

LFP-VSL-00003 Melter 2 Feed Preparation Vessel

LFP-VSL-00004 Melter 2 Feed Vessel

LCP-VSL-00002 Melter Concentrate Receipt Vessel

LOP-SCB-00002 Melter 2 Submerged Bed Scrubber (SBS)

LOP-VSL-00002 Melter 2 SBS Condensate Vessel

LOP-WESP-00002 Melter 2 Wet Electrostatic Precipitator

1 of 2



LAW El. 3 ft Room and Equipment List, Rev. 02

Room Room Description Equipment Number Equipment Description

L-0126 Effluent Cell RLD-PMP-00035 Sump Pump
RLD-PMP-00036 Sump Pump
RLD-VSL-00003 Plant Wash Vessel

RLD-VSL-00005 SIBS Condensate Collection Vessel

2 of 2



LAW El. -21 ft Room and Equipment List, Rev. 01

Room Room Description Equipment Number Equipment Description

L-BO01B C3/C5 Drains/Sump Collection Cell RLD-VSL-00004 C3/C5 Drains/Sump Collection Vessel

RLD-PMP-00028 Sump Pump

RLD-BULGE-00001 Bulge

L-BO15A Pour Cave (Melter 1) No regulated equipment identified

L-BO13C Pour Cave (Melter 1) No regulated equipment identified

L-BO13B Pour Cave (Melter 2) No regulated equipment identified

L-B011C Pour Cave (Melter 2) No regulated equipment identified

L-B025C Container Buffer Store No regulated equipment identified

L-B025D Container Rework No regulated equipment identified

1 of 1



09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Attachment 51 - Appendix 9.11
Low Activity Waste Building

IQRPE Reports

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the
permit application that are incorporated into this permit, Permit Condition III. 10.A. will
prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.



Permit Number: WA7890008967
Modification to Revision 8

Expiration Date: September 27, 2004
Page 1 of 1

Drawings and Documents
Attachment 51 - Appendix 9.11

Low Activity Waste Building
IQRPE Reports

The following drawings have been incorporated into Appendix 9.11 and can be viewed at the
Ecology Richland Office. New drawings are in bold lettering.

Drawing/Document Number Description

24590-101-SC-HXYG-0074-03-00001, Rev OOA IQRPE Integrity Assessment Report for
LCP-VSL-00001/2

24590-CM-HC4-HXYG-00138-01-05, Rev OOD IQRPE Integrity Assessment Report for RLD-VSL-00004

24590-CM-HC4-HXYG-00138-01-06, Rev A IQRPE Integrity Assessment Report for Below Grade
Secondary Containment

24590-CM-HC4-HXYG-00138-01-09, Rev 00B IQRPE Integrity Assessment Report for Below Grade
RLD Ancillary Equipment

24590-CM-HC4-HXYG-00138-01-10, Rev 00B IQRPE Integrity Assessment Report for El. 3 Secondary
Containment

24590-CM-HC4-HXYG-00138-01-14, Rev 00B IQRPE Integrity Assessment Report for LCP and RLD
Ancillary Equipment

24590-CM-HC4-HXYG-00138-01-19, Rev OOA IQRPE Integrity Assessment Report for LOP-
VSL-0000 1/2

24590-CM-HC4-HXYG-00138-02-00011, Rev OOA IQRPE Integrity Assessment Report for
LOP-SCB-00001/2 and LOP-WESP-00001/2

24590-CM-HC4-HXYG-00138-02-00018, Rev OOA IQRP Integrity Assessment Report for El. 28 Secondary
Containment

24590-CM-HC4-HXYG-00138-02-00029, Rev OOA IQRPE Integrity Assessment Report (LFP System) for
LFP El. 3 Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00032, Rev OOA IQRPE Integrity Assessment Report (LOP System) for El.
3 LOP Ancillary Equipment

24590-CM-HC4-HXYG-00138-02-00038, Rev OOA IQRPE Integrity Assessment Report (LVP System) for
LVP-TK-00001

24590-CM-HC4-HXYG-00138-02-00039, Rev OOA IQRPE Integrity Assessment Report for El. 3 LOP
Miscellaneous Unit Subsystem Equipment

24590-CM-HC4-HXYG-00138-02-00052, Rev OOA IQRPE Integrity Assessment Report for LVP Ancillary
Equipment

24590-CM-HC4-HXYG-00138-02-00053, Rev OOA IQRPE Integrity Assessment Report LVP System) for
LVP Miscellaneous Unit Subsystem Equipment

24590-CM-HC4-HXYG-00138-02-07, Rev OOA IQRPE Integrity Assessment Report for
RLD-VSL-00003/5

CCN 139507 - AREVA-1A-100 Rev. 0 Structural Integrity Assessment for LAW Melter Feed
Process (LFP) System Melter Feed Prep Vessels (LFP-
VSL-00001/3) and Melter Feed Vessels (LFP-VSL-
00002/4)

RESERVED RESERVED
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IQRPE REVIEW
OF

THE LOW ACTIVITY WASTE FACILITY CONCENTRATE RECEIPT PROCESS (LCP)
SYSTEM VESSELS (LCP-VSL-00001 AND LCP-VSL-00002)

"I, Tarlok S. Hundal, have reviewed and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant, owned/operated
by Department of Energy, Office of River Protection, Richland, Washington. My duties
were independent review of the current design for the Low Activity Waste Facility (LAW)
Concentrate Receipt Process (LCP) System Vessels (LCP-VSL-00001/2) as required by
The Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable
paragraphs [i.e., (a) through (g)]."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my
inquiry of those individuals immediately responsible for obtaining the information, I
believe that the information is true, accurate, and complete. I am aware that there are
significant penalties for submitting false information, including the possibility of fine and
irrprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is seven (7) sheets numbered one (1) through seven (7).

SnuGD

EXPIRES: 02115/041

Signature Date

Q'990- /C/- 9C - H XY6 -C&7'/- 0 f -CCGC I uA.
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COGEMA-IA-030, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF THE LOW ACTIVITY WASTE FACILITY

CONCENTRATE RECEIPT PROCESS (LCP)
SYSTEM VESSELS

(LCP-VSL-00001 AND LCP-VSL-00002)

COGEMA-IA-030
Rev. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System
Concentrate Receipt Vessels, LCP-VSL-00001/2

Lzr.'sa.a...........E ..tM.1 S~ ma C.i ~ L. m D, fI~l~in ~ h....7.

COGEMA-IA-030, Rev. 0 4
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S oThis integrity assessment includes:
0 ssesmenteTwo LCP Concentrate Receipt Vessels : LCP-VSL-00001/2 including their offspring items, located in cells

AssX L-0123/LO 124 respectively, at Elevation 3-0" in the LAW Vitrification Building.

The following Specifications are listed in Material Requisition No. 24590-CM-MRA-MVAO-00002, Rev. 1:
Engineering Specification for Pressure Vessel Design and Fabrication;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;
General Specification for Supplier Quality Assurance Program Requirements;
Specification for Positive Material Identification (PMI);
General Specification for Packing, Shipping, Handling, and Storage Requirements;
Engineering Specification for Structural Design Loads for Seismic Category III and IV Equipment and Tanks.
Drawings:
24590-LAW-MV-LCP-00001, Rev. 0, Equipment Assembly Concentrate Receipt Vessel (LCP-VSL-0000 1);
24590-LAW-MV-LCP-00002, Rev. 0, Equipment Assembly Concentrate Receipt Vessel (LCP-VSL-00002);

Specifications, Drawings 24590-LAW-P1-P01T-P0002, Rev. 3, LAW Vitrification Building General Arrangement Plan at El. 3-0";
an M2echanical Data 24590-LAW-P1-POIT-POOl 1, Rev. 0, LAW Vitrification Building General Arrangement Section N-N, P-P, R-R, and U-U;

S t 24590-LAW-M5-Vl7T-P0001, Rev. 0, Process Flow Diagram LAW Melter 1 Receipt & Feed Preparation (System LCP,
GFR, and LFP);
24590-LAW-M5-V17T-P0002, Rev. 0, Process Flow Diagram LAW Melter 2 Receipt & Feed Preparation (System LCP,
GFR, and LFP);
24590-LAW-M6-LCP-P0001, Rev. 1, P & ID-LAW Concentrate Receipt Process System Concentrate Receipt Vessel,
VSL-00001;
24590-LAW-M6-LCP-P0002, Rev. 1, P & ID-LAW Concentrate Receipt Process System Concentrate Receipt Vessel,
VSL-00002.
Mechanical Data Sheets:
24590-LAW-MVD-LCP-00004, Rev.0, Concentrate Receipt Vessel (LCP-VSL-00001);
24590-LAW-MVD-LCP-00005, Rev.0, Concentrate Receipt Vessel (LCP-VSL-00002).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Summary of Assessment Information" weic jeviewed and found to furnish adequate design controls and requirements to ensure the design intent fully

satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations.

Page 1 of 71/22/04



Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System
Concentrate Receipt Vessels, LCP-VSL-00001/2

-~ - Information Assessed Source of Infonnation__

COGEMA-IA-030, Rev. 0

Assessment

Vessel design standards are
appropriate and adequate for the
vessel's intended use.

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheets listed above
under References;

24590-LAW-3YD-LCP-00001, Rev. 0, System
Description for LAW Concentrate Receipt Process
(LCP);
SDCN No. 24590-LAW-3YN-LCP-00001, System
Description for LAW Concentrate Receipt Process
(LCP).

The LCP system Concentrate Receipt Vessels, LCP-VSL-
00001/2 and all offspring items are to be designed to the ASME
Section VIII, Division 1 rules which are appropriate for pressure
vessels operating with mixed waste solutions over the pressure
and temperature ranges specified for these vessels.
Supplementary requirements are specified in the Engineering
Specification for Pressure Vessel Design and Fabrication.
Supplementary requirements address pressure vessel, positive
material identification, lifting attachment design, equipment
drop evaluation, fabrication tolerances, acceptable welding
procedures for the vessel and appurtenances, welder
qualifications and testing records, NDE inspections and records,
and lifting, packaging, shipping, handling and storage
requirements. These are adequate and acceptable design
standards. The LAW Concentrate Receipt Vessels, LCP-VSL-
00001/2 are vertical vessels with a 168 in. ID and a height of
153 in. from bottom tangent line to top tangent line. The
vessel's top and bottom Flanged & Dished (F & D) heads are
built with minimum 1" thick plate (top head) and % " thick
plate (bottom head). The shell is specified to be made of 3/4"
minimum thick plate. Each vessel is supported on a cylindrical
skirt (1/2" thick by approx. 2'-9" high) which in turn is
supported on a base plate anchored to the concrete floor at Elev.
2'-0". The vessel has internal equipment such as an agitator,
pump, and spray nozzles that are supported from the vessel's
top. Material for the shell, top and bottom heads, and vessel's
internal equipment is SA-240 316 stainless steel (0.030%
maximum carbon content, dual certified). The supporting skirt is
specified as SA-240 304 stainless steel (0.030% maximum
carbon content, dual certified). Both preceding listed stainless
steel materials will hereafter be referred to as 316 and 304,
respectively. The operating volume is to be about 15,400
gallons and the total internal volume is to be about 18,100
gallons.

Page 2 of 7
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Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System COGEMA-IA-030, Rev. 0
Concentrate Receipt Vessels, LCP-VSL-00001/2

-information~As ___ Source ofInformation -Assessnt ___ __

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheets listed above
under References;

24590-CM-MRA-MVAO-00002-SO 1, Rev.00 1,
Material Requisition Supplement;
24590-CM-MRA-MVAO-00002-SO2, Rev.001,
Material Requisition Supplement;
24590-CM-MRA-MVAO-00002-SO3, Rev.001,
Material Requisition Supplement;
24590-CM-MRA-MVAO-00002-SO4, Rev.001,
Material Requisition Supplement;
24590-CM-MRA-MVAO-00002-SO5, Rev.001,
Material Requisition Supplement;
24590-CM-MRA-MVAO-00002-SO6, Rev.001,
Material Requisition Supplement;
24590-CM-MRA-MVAO-00002-SO7, Rev.001,
Material Requisition Supplement;
24590-CM-MRA-MVAO-00002-SO8, Rev.001,
Material Requisition Supplement;
24590-CM-MRA-MVAO-00002-SO9, Rev.001,
Material Requisition Supplement.

The LCP Concentrate Receipt Vessels, LCP-VSL-00001/2 are
standard ASME Section VIII vessels. The Mechanical Data
Sheets require that the ASME Section VIII, Division 1 vessels
be delivered after design, fabrication, inspection and testing
with an ASME code stamp and that the vessels be nationally
registered. Supplemental design information is provided by the
reference documents listed in the Source of Information column
for utilizing sound engineering principles of construction of the
vessels. As discussed above, the vessel design standards are
appropriate and adequate for the vessel's intended use.

Page 3 of 7
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Vessel has adequate strength,
after consideration of the
corrosion allowance, to withstand
the operating pressure, operating
temperature, and seismic loads.

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheets listed above
under References

24590-LAW-3YD-LCP-0000 , Rev. 0,
System Description for LAW Concentrate Receipt
Process (LCP);
SDCN No. 24590-LAW-3YN-LCP-00001, System
Description for LAW Concentrate Receipt Process
(LCP).

The Mechanical Data Sheets identify the vessel's operating
pressure and temperature ranges, the materials selected for the
vessel, the corrosion allowance(s), and the vessel quality level
which determines the requirements for seismic design. The
design specification for the vessel requires specific
consideration of the operating pressures and temperatures and
seismic loads in the design process. ASME Section VIII, Div. I
requires that corrosion allowance thickness shall be excluded
from nominal vessel thickness when evaluating the adequacy of
vessel components for these loads at end of life. The
Engineering Specification for Seismic Qualification Criteria for
Pressure Vessels adopts ASME Section VIII, Div. 2 design rules
to address seismic design and analysis of the vessel and ASME
Section VIII, Div. 1 for vessel supports. Detailed requirements
for seismic load determination are furnished in the specification
for Seismic Category IiI/V Equipment and Tanks. These codes
and standards are adequate and appropriate for design of the
LCP vessel to withstand operating pressure and temperature
loads and seismic loads for the specified design life.

Page 4 of 7
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Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System COGEMA-IA-030, Rev. 0
Concentrate Receipt Vessels, LCP-VSL-00001/2

Information Assessed. Source of Information . Assessment.

Specifications listed under Material Requisition The Engineering Specification for Pressure Vessel Design and
above under References; Fabrication requires the use of ASME BPV Code, Section VIII,

Vessel foundation will maintain Division 1 for design of the vessel supports. This code ensures
the load of a full vessel. 24590-WTP-DB-ENG-01-001, Rev. IA, Basis of an adequate design for the vessel supports. Chapter 14 of the

Design. Basis of Design document requires that vessel foundations
design must be adequate to support the loads from full vessels.

If in an area subject to flooding Specifications listed under Material Requisition Buoyant forces of an empty vessel in a flooded room are a

the vessel is anchored, under References. mandatory standard design load case in the Specification for
Pressure Vessel Design and Fabrication.

The Basis of Design document requires that all structural

essel system w .ithstand the 2450-WTP-DB-ENG-01-001, Rev. 1A, Basis of foundations extend a distance below grade that exceeds the
Vfes syfst ae ilwihtadth ign.WT-B-N- depth of the frost line. The vessel is located inside/interior of

the building at above grade (Elevation 3'-0" level), therefore,
the vessel foundation is not subject to frost heave.
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Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System COGEMA-IA-030, Rev. 0
Concentrate Receipt Vessels, LCP-VSL-00001/2

nfration Assessed Source of Information. Assesmri

Characteristics of the waste to be
stored or treated have been
identified (ignitable, reactive,
toxic, specific gravity, vapor
pressure, flash point, storage
temperature)

Mechanical Data Sheets listed above under
References;

Plant Item Material Selection Data Sheet,
24590-LAW-NlD-LCP-P0001, Rev. 0,
LCP-VSL-00001/2 (LAW) Concentrate Receipt
Vessels ;
24590-WTP-PSAR-ESH-0 1-002-03, Rev. 1,
Preliminary Safety Analysis Report to Support
Construction Authorization: LAW Facility Specific
Information;
WA7890008967, Dangerous Waste Portion of the
Hanford Facility Resource Conservation and
Recovery Act Permitfor the Treatment, Storage, and
Disposal ofDangerous Waste, Chapter 10, and
Attachment 51, " Waste Treatment and
Immobilization Plant."

The Mechanical Data Sheets present the waste specific gravity,
storage temperatures and pressures. The Plant Item Material
Selection Data Sheet addresses the pH range and chemical
composition of the waste to select appropriate vessel materials
and specify the corrosion allowance. Other waste characteristics
that are hazardous, such as ignitability, reactivity, and toxicity
are addressed by the Preliminary Safety Analysis Report for the
LAW Vitrification Building and in Part A of the Permit as an
integral part of the design process. The LCP vessels provide
primary confinement of the waste during normal operations,
abnormal operations and during and after a Design Basis
Earthquake. Each vessel has a continually operating agitator for
waste mixing and each vessel is actively vented via LAW vent
system to prevent any build-up of flammable gases. The
vessels are grounded to control ignition sources.

Plant Item Material Selection Data Sheet,
24590-LAW-N1D-LCP-P0001, Rev. 0,
LCP-VSL-00001/2 (LAW) Concentrate Receipt The Plant Item Material Selection Data Sheet demonstrates that

Vessel is designed to store or Vessels ; the vessel is designed to process the wastes discussed above.
treat the wastes with the 24590-LAW-3YD-LCP-00001, Rev. 0, System The System Description discusses normal and abnormal
characteristics defined above and Description for LAW Concentrate Receipt Process operations for the LCP vessels. Compatible fluids (acid or
any treatment reagents. (LCP); water) will be used for flushing/rinsing or wash downs.SDCN No. 24590-LAW-3YN-LCP-0000 1, System wae)wlbeudfofusigrnngrwshon.

Description for LAW Concentrate Receipt Process
(LCP).

The waste types are compatible
with each other.

24590-LAW-3YD-LCP-00001, Rev. 0, System
Description for LAW Concentrate Receipt Process
(LCP);
SDCN No. 24590-LAW-3YN-LCP-00001, System
Description for LAW Concentrate Receipt Process
(LCP).

The System Description for the LAW (LCP) does not describe
any operations where incompatible wastes are mixed in these
vessels for processing. The LCP system is the beginning of the
LAW vitrification process. The LCP vessels function primarily
to receive LAW concentrate waste from the Pretreatment (PT)
plant. The waste is stored and sampled to confirm the glass
forming recipe before transferring it to the Melter Feed
Preparation vessels for further processing to produce a vitrified
product.
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Low-Activity Waste (LAW) Concentrate Receipt Process (LCP) System COGEMA-IA-030, Rev. 0
Concentrate Receipt Vessels, LCP-VSL-00001/2

- - . t .~~~M P rQ - r WW. lW

Vessel material and protective
coatings ensure the vessel
structure is adequately protected
from the corrosive effects of the
waste stream and external
environments (expected to not
leak or fail for the design life of
the system)

Corrosion allowance is adequate
for the intended service life of
the vessel.

Pressure controls (vents and
relief valves) are adequately
designed to ensure pressure relief
if normal operating pressures in
the vessel are exceeded.

Drawings and Mechanical Data Sheets listed above
under References;

Plant Item Material Selection Data Sheet;
24590-LAW-NlD-LCP-POO01, Rev. 0,
LCP-VSL-00001/2 (LAW) Concentrate Receipt
Vessels
24590-LAW-3YD-LCP-0000 1, Rev. 0, System
Description for LAW Concentrate Receipt Process
(LCP);
SDCN No. 24590-LAW-3YN-LCP-00001, System
Description for LAW Concentrate Receipt Process
(LCP).

Mechanical Data Sheets listed above under
References;

Plant Item Material Selection Data Sheet;
24590-LAW-NlD-LCP-P0001, Rev. 0,
LCP-VSL-00001/2 (LAW) Concentrate Receipt
Vessels,
Drawings listed above under References;

24590-LAW-3YD-LCP-00001, Rev. 0, System
Description for LAW Concentrate Receipt Process
(LCP);
SDCN No. 24590-LAW-3YN-LCP-00001, System
Description for LAW Concentrate Receipt Process
(LCP).

The Plant Item Material Selection Data Sheet shows that the
LAW Concentrate Receipt Vessels, LCP-VSL-00001/2
normally operate at a pH of 14.5, and at a temperature of 1 13F.
The vessel is designed for 15 psig pressure and a temperature of
1500*. Other pertinent vessel operation and design information
is provided in the Mechanical Data Sheets. Potential acid
cleaning operations of the vessel were also considered. The
materials selected are 316 and 304 and a corrosion allowance of
0.04 in. The LCP vessels are located in the LAW cells
(L-0123/L-0124) at elevation 3'-0". The vessel's support skirt
material is 304. This cell is equipped with a sump to pump out
any leaks. Therefore, the cell should remain dry during normal
operations which will limit external corrosion of the vessel over
the facility design life.
The bases for the LCP vessel's material selection and corrosion
allowance are furnished in the Plant Item Material Selection
Data Sheet. Selection of 316 and 304 materials with a corrosion
allowance of 0.04 in. for a service life of 40 years is adequate
and appropriate. The material selections and corrosion
allowances are carried forward to the Mechanical Data Sheets,
consistently and correctly.

The LCP Concentrate Receipt Vessels , LCP-VSL-0000 1/2 are
designed with an unrestricted overflow through a 6" diameter
line to the C3/C5 Drains/Sump Collection Vessel (RLD-VSL-
00004) located at Elevation (-) 21'-0", as shown on the drawings
and described in the System Description document, The vessels
are also connected to the LAW vessel vent system to prevent
their over pressurization.
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2425 Stevens Center Place, Second Floor, Richland. Washington 99352 Tel (509) 372-3572 - Fax. (509) 372-3169
COGEMA Engineering Corporation

A RECEIVED
JAN 2 2 2004

COGEMA ENGINEERING
BNk-SUbcontracts

January 22, 2004 COGEMA-04-0023

D. J. Whiting
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center
Richland, Washington 99352

Dear Ms. Whiting:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00138 -
STRUCTURAL INTEGRITY ASSESSMENT OF THE LOW ACTIVITY WASTE FACILITY
CONCENTRATE RECEIPT PROCESS (LCP) SYSTEM VESSELS (LCP-VSL-00001 AND
LCP-VSL-00002)

The integrity assessment has been completed per the contract requirements and is
enclosed for your use. The assessment found the design intent is sufficient to ensure the
vessel(s) will be adequately designed and will have sufficient structural strength,
compatibility with -the waste(s) to be stored or treated, and corrosion protection to ensure
that they will not collapse, rupture, or fail.

If you have any questions, please contact me at (509) 376-5445, or via facsimile at
(509) 372-0504.

Sincerely,

K. V. Scott, Manager
Facilities, Structures & Components

lim

Enclosure

cc: D. C. Pfluger w/ Enclosure
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COGEMA-IA-005, Rev. 4

COGE

The attached review is 5 sheets numbered I through 5.

t IST~

IEXPIRES: .u o ,

Sifnature "t

A ~ M ENINEEING

Date

R10 029986

STRUCTURAL INTEGRITY ASSESSMENT OF THE
LOW ACTIVITY WASTE BELOW GRADE RADIOACTIVE
LIQUID WASTE DISPOSAL SYSTEM TANK, REVISION 4

"I, Michael L. Vosk have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection,
Richland, Washington. My duties were independent review of the current design
for the Low Activity Waste Below Grade Radioactive Liquid Waste Disposal
System Tank as required by The Dangerous Waste Regulations, namely, WAC
173-303-640(3) (applicable paragraphs [i.e., (a) through (g)]."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC. 17
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Low Activity Waste Below Grade Radioactive Liquid Waste Disposal System Tank COGEMA-1A-005, Rev. 4

Information assessed Y/N Source of Information Assessment

The Engineering Specification for Pressure Vessel Design and
Fabrication requires that the Low Activity Waste (LAW) C3/C5
Drains/Sump Collection Vessel RLD-VSL-00004 and all tank
appurtenances be designed to ASME Section VIII, Division I
rules. These rules are appropriate for an unfired pressure vessel
operating with mixed waste solutions over the pressure and
temperature range specified for this vessel. Supplementary
requirements are specified in the Engineering Specification for
Pressure Vessel Design and Fabrication. These supplementary
requirements address positive material identification, standard

ASSEMBLY C3/C5 DRAINS/SUMP COLLECTION fabrication tolerances, acceptable welding procedures for the
VESSEL RLD-VSL-00004; tank and appurtenances, welder qualifications and testing

Tank design standards are MECHANICAL DATA SHEET: VESSEL, 24590- records, NDE inspections and records, quality assurance
appropriate and adequate For the Y LAW-MVD-RLD-P0001, Rev. 1, 3C3/C5 Drains/Sump requirements, and packaging, shipping, handling and storage
tank's intendcd use. Collection Vessel RLD-VSL-00004;; requirements . These are acceptable codes and standards.

24590-WTP-3PS-MV00-TP001, Rev. 0, Engineering
Specification for Pressure Vessel Design and The LAW RLD tank (RLD-VSL-00004) is a vertical tank with
Fabrication. a 120 in. ID and a vertical length of 132 in. tangent to tangent

supported on a cylindrical skirt. Top and bottom heads are
torispherical with straight flanges. The shell and heads are to
have a minimum thickness of 1/2 inch. Materials for the shell,
head and appurtenances are to be SA-240 3 16L stainless steel
(maximum Carbon 0.030%, dual certified). The lower head is
to have a 0.125 in. minimum explosion-bonded internal clad
layer of SB-443 Inconel 625 to improve corrosion resistance.
The operating volume is to be about 6510 gallons and the total
internal volume is to be about 7696 gallons.
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Low Activity Waste Below Grade Radioactive Liquid Waste Disposal System Tank COGEMA-IA-005, Rev. 4

Information assessed Y/N Source of Information Assessment

The Engineering Specification for Pressure Vessel Design and
Fabrication requires that the ASME Section VIl, Division I

If a non-standard tank is to be used, .vessel be delivered after design, fabrication, inspection and
til deinstalcataons toensedte 24590-WTP-3PS-MV00-TP001, Rev. 0, Engineering testing with an ASME U stamp and that the tank be registered
thed desgieerign calculai s mon t N/A Specification for Pressure Vessel Design and with the Natiorral Board. It is a shop fabricated tank for mixed

sound engineering principles of Fabrication. waste service in the Low Activity Waste Building. Asconstruction, discussed in the item immediately above, the tank design
standards are appropriate and adequate for the tank's intended
use.

24590-WTP-3P-MVO -TP00 , Rev. 0, Engineering The Engineering Specification for Pressure Vessel Design and
Specification for Pressure Vessel Design and Fabrication requires specific consideration of the operating
Fabrication; R E pressures, temperatures, seismic loads and the corrosion
24590-WTP-3PS-MVOO-TP002, Rev. I, Engineering allowance in the design process. Supplementary design criteria
Specification for Seismic Qualification Criteria for alwnei h einpoes upeetr einciei

are specified in the Engineering Specifications for Seismic
Tank has adequate strength, after Pressure Vessels; Qualification Criteria for Pressure Vessels and Structural
consideration of the corrosion 24590-WTP-3PS-FBOI-T000I, Rev. 0, Engineering
allowance, to withstand the operating Y Specification for Structural Design Loads for Seismic Tanks to provide for the seismic design analysis. The

pressure, operating temperature, and Category III and IV Equipment and Tanks; Tan ide Dathe deifies an ai. re
seismic loads. MECHANICAL DATA SHEET: VESSEL, 24590- Mechanical Data Sheet identifies the tank operating pressure

LA W-MVD-RLD-P0001, Rev. 1, 3C3/C5 Drains/Sumip and temperature ranges, the materials selected for the tank, the
CLAetiMVDssRLD- -Re 4; CCDrains/um design corrosion allowance for a 40 year service life, and the

Drawing No. 24590-LAW-MV-RLD-P0001, Rev. 1, requirements for seismic qualification of the vessel. The
EQawinMNT ASSE MYC3/C5DRAI/evUM1, Equipment Assembly drawing specifies a minimum thickness
EQUIPMENT ASSEMBLY C3/C5 DRANS/SUMP for the tank primary shell and heads of 1/2 in. stainless steel.
COLLECTION VESSEL RLD-VSL-00004.

Drawing No. 24590-LA W-MV-LD-POOO I, Rev. 0, The specification for Pressure Vessel Design and Fabrication
EQUIPMENT ASSEMBLY C3/C5 DRAINS/SUMP requires the use of ASME Section VIll, Division I rules for

Tank foundation will maintain the COLLECTION VESSEL RLD-VSL-00004;
load of a full tank. 249-T-PSM -P.1 e.0 En .ern design of vessel supports. These requirements are appropriate

pea24590-WTP-3P-MV0-TP, Rev. 0, Engineering and adequate to ensure that the tank foundation can support theSpecification for Pressure Vessel Design and loads of a full tank.
Fabrication.

24590-WTP-3PS-MVOO-TPOOI, Rev. 0, Engineering Buoyant forces of an empty tank in a flooded room are aIf in an area subject to flooding, the Y Specification for Pressure Vessel Design and standard design load case in this design and fabrication
tank is anchored. Fabrication. specification for pressure vessels.
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Low Activity Waste Below Grade Radioactive Liquid Waste Disposal System Tank COGEMA-IA-005, Rev. 4

Information assessed Y/N Source of Information Assessment

Tank system will withstand the 24590-LAW-3YD-20-00001, Rev. 0, Systems RLD and This tank is located in a shielded concrete cell at elevation (-)

effccts of frost heave. Y NLD LAW Vitrification Liquid Effluent System 21'-0" below the first floor of the Low Activity Waste Building.
Description. This location is below the annual frost line.

Design specific gravity 1.47, Operating temperature 158 'F,
Vessel design temperature 183 'F, Internal operating pressure
Atmospheric, Internal design pressure 15 psig, External
operating pressure 0.6 psig, External vessel design condition
full vacuum in the tank with external pressure of one
atmosphere. The LAW RLD tank (RLD-VSL-00004)
continuously collects the purge liquid from the Wet

Drawing No. 24590-LA W-MV-RLD-PI, Rev. I, Electrostatic Precipitators in the LAW Melters offgas system
EQUIPMENT ASSEMBLY C3/C5 DRAINS/SUMP and any wash discharges from the C3/C5 areas floor drains in
COLLECTION VESSEL RLD-VSL-00004; the LAW facility. Vessel RLD-VSL-00004 is actively
MECHANICAL DATA SHEET: VESSEL, 24590- ventilated by the vessel vent system to prevent build-up of
LAW-MVD-RLD-P000I, Rev. 1, 3C3/C5 Drains/Sump flammable gases. The tank is furnished with a grounding lug to

Characteristics of the waste to be Collection Vessel RLD-VSL-00004; control the discharge of static electricity and preclude ignition
stored or treated have been identified VESSEL/TANK MATERIAL SELECTION DATA sources inside the tank.
(ignitability, reactivity, toxicity, pH SHEET, 24590-LAW-NID-RLD-P0001, Rev. 1, RLD-
range, specific gravity, vapor VSL-00004 (LAW) C3/C5 Drains/Sump Collection
pressure, flash point, storage Vessel;
temperature). 24590-LAW-3YD-20-00001, Rev. 0, Systems RLD and The Vessel/Tank Material Selection Data Sheet indicates that

NLD LAW Vitrification Liquid Effluent Systemn RLD-VSL-00004 will operate in a pH range of 0,71 to 1.57.

Description. The system description for the RLD Liquid Effluent System

24590-WTP-PSAR-ESH-01-002-03, Rev 0, Preliminary indicates that the RLD vessel and associated piping do not

Safety Analysis Report to Support Construction provide important to safety functions.
Authorization; LAW Facility Specific Information

The Preliminary Safety Analysis Report (PSAR) provides a
summary of potential hazardous conditions associated with
each LAW Facility vessel and the design provisions that are to
be used to provide adequate control of each hazard. These
hazards range from radioactive liquid spills to criticality.
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Low Activity Waste Below Grade Radioactive Liquid Waste Disposal System Tank COGEMA-IA-005, Rev. 4

Information assessed Y/N Source ofInformation I Assessment

24590-LAW-3YD-20-00001, Rev. 0, Systems RLD and As noted in the adjacent entry above, tank RLD-VSL-00004 is

Tank is designed to store or treat the NLD LAW Vitrification Liquid Effluent System designed to store and transfer the waste and treatment reagents

wastes with the characteristics Description. (if any) that it receives. Also as noted above, the Prelmiary

defined above and any treatment 24590-WTP-PSAR-ESH-01-002-03, Rev 0, Preliminary Safety Analysis (PSAR) identifies the potential hazards
.associated with the Liquid Effluent System. The PSAR also

reagents. Safety Analysis Report to Support Construction asoitdihteLqi.ffun ytm h SRas
reag ents .a et yr a is RW t S upp e t In form atio n id en tifies d esig n p ro v isio ns fo r co n tro l o f th e id en tified c red ib le
Authorization; LAW Facility Specific Ihazards.

All sources of waste streams for RLD-VSL-00004 are

24590-LAW-3YD-20-00001, Rev. 0, Systems R-LD and discussed in the System Description, both normal and upset
The waste types are compatible with Y NLD LAW Vitrification Liquid Effluent System flows. The System Description notes that neutralization of
each other. D LA Vifci on vessel contents is not planned for the LAW RLD tank because

these operations are normally conducted in the Pretreatment
Facility.

The materials selected for the tank in the Vessel/Tank Material
Selection Data Sheet are the materials listed in the Mechanical

Tank material and protective coatings VESSEL/TANK MATERIAL SELECTION DATA Data Sheet. The tank primary boundary, shell and heads, and

ensure the tank structure is SHEET, 24590-LAW-NtD-RLD-P0001, Rev. 1, RLD- all internals are to be SA-240 316L stainless steel (maximum
Carbon 0.030%, dual certified). The bottom tank head is to beadequately protected from the VSL-00004 (LAW) C3/C5 Drains/Sump Collection internally clad with a minimum of 0.125in. of SB-443 Inconel

corrosive effects of the waste stream Y Vessel; 625 Nickel-Chromium sheet to protect it from inder-deposit
and external environments (expected MECHANICAL DATA SHEET: VESSEL, 24590- corrosion. The Vessel/Tank Material Selection Data Sheet
to not leak or fail for the design life LAW-MVD-RLD-P0001, Rev. 1, 3C3/C5 Drains/Sump determinedthatthe inclusion of the internal clad on the lower

of thie systemn). Collection Vessel RLD-VSL-00004. head is an adequate design feature to control pitting and stress
corrosion cracking mechanisms. A corrosion allowance of 0.04
inches is specified for a 40 year service life for this tank.

VESSEL/TANK MATERIAL SELECTION DATA The uniform corrosion allowance of 0.040 inches for a 40 year

SHEET, 24590-LAW-NI D-RLD-P0001, Rev. 1, RLD- tank life is adequate for the process conditions discussed in the

VSL-00004 (LAW) C3/C5 Drains/Sumip Collection Vessel/Tank Material Selection Data Sheet. This corrosion
Corrosion allowance is adequate for Vsl; allowance is provided in the Mechanical Data Sheet for RLD-
the intended service life of the tank. MECHANICAL DATA SHEET: VESSEL, 24590- VSL-00004 so that it will be incorporated into the vessel design

LAW-MVD-RLD-P, Rev. , 3C3/C5 Drains/Sump and fabrication. The materials chosen, welding processes

Collection Vessel RLD-VSL-00004. selected, surface preparation, and preservice inspections are
appropriate for the anticipated service conditions.
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Low Activity Waste Below Grade Radioactive Liquid Waste Disposal System Tank COGEMA-IA-005, Rev. 4

Information assessed Y/N Source of Information Assessment

The LAW RLD tank (RLD-VSL-00004) is the final receiver
tank for the overflow systems of tanks in the LAW Building
handling radioactive liquid effluent materials as discussed in the

Drawing No. 24590-LAW-MV-RLD-POOOI, Rev. 1, System Description. The tank is equipped with a 8-in. diameter
valesstre co tl (vetsiand retf EQUIPMENT ASSEMBLY C3/C5 DRAINS/SUMP overflow line with no obstructions as shown on the Assembly
valves) are adequately designed to COLLECTION VESSEL RLD-VSL-00004; drawing that drains to the liner floor and sump in the vault
ensure pressure relief if normal Y 24590-LAW-3YD-20-00001, Rev. 0, Systems RLD and where the tank is located. The overflow line is the larger than
operating pressures in the lank are NLD LAW Vitrification Liquid Effluent System the inlet lines entering the tank from the C3/C5 building areas
exceeded. Description. This tank is also designed to handle the maximum expected 30

minute firewater volume for a single fire in any of the
contaminated C3/C5 areas in the building by overflowing to the
secondary containment which is sized to handle this volume.

ID = Internal Diameter OD = Outside Diameter N/A =Not Applicable psig = pounds per square inch gage Y = Yes N =No
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T. A. O'Toole
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center
Richland, Washington 99352

Dear Ms. O'Toole:

STRUCTURAL INTEGRITY ASSESSMENT OF THE LOW ACTIVITY WASTE BELOW
GRADE RADIOACTIVE LIQUID WASTE DISPOSAL SYSTEM TANK, REVISION 4

The integrity assessment has been completed per the contract requirements and is
attached for your use. The assessment found the design intent is sufficient to ensure the
vessel will be adequately designed and will have sufficient structural strength,
compatibility with the waste(s) to be stored or treated, and corrosion protection to ensure
that it will not collapse, rupture, or fail.

If you have any questions, please contact me at (509) 376-5445, or via facsimile at (509)
372-0504.

Sincerely,

K. V. Scott, Manager
Facilities, Structures & Components

kId

Attachment

cc: D. C. Pfluger w/ attachment

2425 Stevens Center Place, Second Floor, Richland, Washington 99352 Tel: (509) 372-3572 - Fax: (509) 372-3169
COGEMA Engineering Corporation
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COGEMA-IA-007, Rev. 1

IQRPE REVIEW - LOW ACTIVITY WASTE BELOW
GRADE SECONDARY CONTAINMENT

", John T. Baxter have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
Low Activity Waste Below Grade Secondary Containment as required by the
Dangerous Waste Regulations, namely, WAC 173-303-640(3) (applicable
paragraphs (i.e., (a) through (g))."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC.

The attached review is 5 sheets numbered 1 through 5. T.

E!RES: 10/8

Seienauer , 2Da
Signature Date

0C'



COGEMA-IA-007, Rev. 1

STRUCTURAL INTEGRITY ASSESSMENT
OF THE

WASTE TREATMENT
AND IMMOBILIZATION PLANT

LOW ACTIVITY WASTE BELOW GRADE
SECONDARY CONTAINMENT

COGEMA-IA-007
REV. 1
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l AW BElOW GRADE SFCONDARY CONTAINMENT
Irifbiinaltion A"e.'wd Y N - I Sonice o tir

, I.I

Description of subsurface
conditions and soil bearing
capacity are adequate.

Y

0

0

'I-,

COGEMA-IA-007, Rev. 1

i' Ol!

-001, Rev. 0, Structural
The Excavation and Backfill specification provides structural backfill requirements
based on the geotechnical report and adequate current codes and standards for
selection, placing, and compacting structural backfill including testing of candidate fill
materials and completed backfills.

The Specification for Material Testing Services provides current adequate codes and
standards for testing of candidate structural fill materials and in-situ testing of structural
fills as they are constructed. The codes and standards are consistent with those called
out in the Excavation and Backfill specification.

Foundation design loads The Structural Design Criteria uses current adequate standards to define design loads

(including full tanks) and 24590-WTP-DC-ST-01-001, Rev. 0, Structural and load combinations (ASCE 7-98, ACI 349-01, ACI 349R-0 1). Dead and Fluid

estimated settlement are Design Criteria loads are included in these loads and load combinations. Settlement design parameters

adequately considered are included in the Structural Design Criteria subsection on geotechnical parameters
and foundation design.

Design calculation approach
and design basis of footings
with design standard references
(e.g., ACI) are adequate

Y

24590-WTP-DC-ST-01-001, Rev. 0, Structural
Design Criteria;
RPT-W375-RU00002, Issue 2, TWRS-P
Facility Design Basis Earthquake - Peak
Ground Acceleration, Seismic Response
Spectra, and Seismic Design Approach;
24590-WTP-DB-ENG-01-001, Rev. 0, Basis of

The Structural Design Criteria references current adequate design criteria for the design
of concrete foundations and footings. ACI 318-99 is referenced for the strength design
of commercial grade structures and ACI 349-01 is referenced for "safety" grade
structures.

~1. £ L ~ _______________________________________________________________________________________
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Engineering Specificati
24590-BOF-3PS-C000
Testing Services;
24590-BOF-3PS-CEO1
Excavation and Backfil
24590-WTP-DC-ST-01
Design Criteria

0

!2

0

0I*

The secondary containment associated with the LAW C3/C5 Drain/Sump Collection
Vessel (RLD-VSL-00004) in cell L-BOO 1 B, and associated sump RLD-SUMP-00028
are included in this assessment. NOTE: Process Bulge Secondary containment is
addressed under ancillary equipment.
The Structural Design Criteria adequately presents design guidance for both mat and

ons: spread footings based on the geotechnical site investigation for the facility (H-I 616-51,
-T0001, Rev. 1, Material Shannon & Wilson, 2000). Bearing capacity and settlement design parameters are

fumished for the dense Hanford Upper and Lower Sand Units and Structural Fill. Use
-TOO1 Rev 2 of the loose wind blown (dune) sands for foundations is precluded.



TAW RFLOW GRADE SECONDARY CONTATNMFNT COGEMA-IA-007, Rev. 1
-lfbinatioi Assessed Y/N Suce ofuirornaiion Assesieril

ICD28 in the Basis of Design indicates that aggregate for tne foundation concrete will
24590-WTP-DC-ST-01-001, Rev. 0, Structural be taken from Pit 30 as described in the ICD. The specification for Furnishing and
Design Criteria; Delivering Ready-Mix Concrete provides adequate current requirements for the
24590-WTP-DB-ENG-0l-001, Rev. 0, Basis of selection of coarse and fine aggregates and the procurement of cementitious materials.
Design; Adequate test procedures are provided in the Material Testing Services specification for

Foundation material is compatible 24590-WTP-3PS-DBOI-TOOOI, Rev. 1, testing candidate aggregates. Instructions for mixing and delivering Ready-Mix

with the soil Y Engineering Specification for Furnishing and Concrete are adequate and current.
Delivering Ready Mix Concrete; The specification for Concrete Work provides adequate requirements for forming the
24590-BOF-3PS-C000-TOOO, Rev. 1, Material foundations, placing embedments for liners and reinforcing steel, and pouring the
Testing Services; concrete.
24590-WTP-3PS-DOOO-TOOOl, Rev. 0, As noted in the Basis of Design document (section 4.7), the water table lies about 200
Engineering Specification for Concrete Work. feet below the deepest foundations so there is little reason to expect compatibility

problems between the concrete foundations and the site soils.

The Structural Design Criteria includes adequate provisions to preclude frost heave in
Foundation will withstand the Y 24590-WTP-DC-ST-01-001, Rev. 0, Structural the section addressing Lateral Earth Pressure loads. All foundations are required to
effects of frost heave Design Criteria extend into the soil more than 30 inches below finish grade. The frost line is 30 inches

below finished grade.

24590-WTP-DC-ST-0e-00s, Rev. 0, Structural The Structural Design Criteria provides current adequate codes and standards for the
RPT-e7s RUgn2 Ise ,design of the secondary containment structures and their liners. Lateral force design
RPT-W375-RU O2, Issue 2, T RS-P requirements for safety grade structures are consistent with guidance in RPT-W375-

Seismic considerations are Facility Design Basis Earthquake - Peak RU00005 and RPT-W375-RU00002. Lateral force requirements for commercial grade
Y Ground Acceleration, Seismic Response structures are taken from the Uniform Building Code (1997) which is appropriate.

adequate Spectra, and Seismic Design Approach; Design codes for safety grade structures are ACI 349-01 and AISC N690-1994 for
RPT-W375-RUOOO5, Rev B, Seismic Analysis concrete and steel structures respectively. Design codes for commercial grade
and Design Approach; structures are ACI-3 18 for concrete and Allowable Stress Design Method utilizing the
24590-WTP-DB-ENG-0l-001, Rev. 0, Basis of Manual of Steel Construction for steel.

I Desien.I

C

I
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L AW RFLOW GR ADE SECONDARY CONTAINMENT COGEMA-IA-007, Rev. 1
Inlimnaion AM sed - J Y/N .. Siice (if iuinliration' [Aseasmeni--i

1 ( M:o IllLITY & S I'H PN( vl II

The stored waste is compatible
with its Secondary Containment
and leak detection hardware based
on a detailed chemical and
physical analysis of the wastes
used and other information
sources

Y

24590-WTP-PER-M-02-001, Material
Selections for Building Secondary
Containment/Leak Detection, Rev. 2.;
Drawing No. 24590-LAW-P I -P01 T-0000 1,
Rev.0, LAW Vitrification Building General
Arrangement Plan at El. (-)21'-0";
Drawing No. 24590-LAW-P 1 -PO1 T-000 10,
Rev 0, LAW Vitrification Building General
Arrangement Section K-K and L-L

Drawing No. 24590-LAW-M6-RLD-P0002,
Rev 0, P&ID-LAW Radioactive Liquid Waste
Disposal System C3/C5 Drains/Sump
Collection;
24590-LAW-M5K-Vl7T-00001, Rev A,
Drawing, RPP-WTP LAW Vitrification
Simplified Process Flow Diagram;
24590-LAW-M5-Vl7T-00014, Rev 1,
Drawing, Process Flow Diagram LAW Liquid
Effluent (System RLD & NLD)

The Basis of Design states that cells and sumps are appropriately lined and any spills
are removed and flushed within 24-hr or as timely as possible.
The RLD-VSL-0004 tank is the C3/C5 Drains/Sump Collection Vessel. The expected
waste streams are identified on the process flow diagrams. Cell L-B00 lB is not easily
accessible and therefore the secondary containment (SC) for cell L-BOOlB is a stainless
steel liner. The Material Selections Report for secondary containments identifies
stainless steel as an appropriate liner material for the expected wastes and limited
maintenance access.

The Material Selection report also identifies appropriate materials for leak detection
equipment that are compatible with the expected stored waste.

The design indicates that the
Secondary Containment has These general requirements are stated as design goals in the Basis of Design document.
sufficient strength and thickness 24590-WTP-DB-ENG-01-001, Rev. 0, Basis of The explicit design codes and standards, loads and load combinations to be used are
to prevent failure owing to Design; stated in the Secondary Containment Design document. These requirements and codes
pressure gradients, static head Y 24590-WTP-PER-CSA-02-001, Rev. 0, and standards are adequate for the secondary containment design. Since the secondary
during a release, physical contact Secondary Containment Design containment is located in a cell in the Low Activity Waste building rather than directly
with the waste, climatic buried, pressure gradients and vehicular traffic are not applicable load cases.
conditions, and the stress of dailyb
operations (e.g. vehicular traffic).

The Secondary Containment
system has sufficient strength in
the presence of operational
stresses from site-specific
conditions (i.e. traffic, heavy
equipment, precipitation, frost).

Y

24590-WTP-DB-ENG-01-001, Rev. 0, Basis of
Design;
24590-WTP-PER-CSA-02-001, Rev. 0,
Secondary Containment Design;
24590-WTP-3PI-NLLR-00002, Rev. 0,
Engineering Specification for Furmishing,
D 1i F7 _ * n 1i d I ll.

Because the secondary containment is installed inside the Low Activity Waste building,
precipitation and frost are not applicable load cases. Secondary Containment Design
identifies the applicable load cases (operational stresses) from site specific conditions
that must be considered in the design. The procurement subcontract specification for
furnishing the liner plates includes specific provisions for protection of completed
liners during the construction process. Similar specifications for protection of coatings

eLaiL ng, abrcaton, e vy an O.UU on wil be developed during the coating selection process.
of Sainlss Seel inerPlatsI
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LAW BELOW GRADE SECONDARY CONTAINMENT COGEMA-IA-007, Rev. 1
1nfbnnatinA_-sessed - Y/N- Source of Infur tion - .Assessment
FOUNDATION INTEGRITY

The Secondary Containment is 24590-WTP-DB-ENG-01-001, Rev. 0, Basis of
properly supported by a Design; These conditions are fully addressed in the reference design criteria documents. Thefoundation or base in order to y 24590-WTP-PER-CSA-02-00l, Rev. 0, design requirements and codes and standards specified are adequate to satisfy these
prevent failure from settlement, Secondary Containment Design; desirememdes
compression, or uplift, including 24590-WTP-DC-ST-01-001, Rev. 0, Structural requirements.
the residual effects of installation Design Criteria.

The placement, structural support, 24590-BOF-3Pe-CEOI-TOOO , Rev. 2, The Excavation and Backfill and Material Testing specifications contain current
and type of material used for Engineering Specification for Excavation and adequate industry standards for selecting and testing fill materials, placing and
backfill around and below the Y 24590-BOF-3P-CO-TO , Rev. , compacting backfills, and testing not less than once each lift to assure adequate
Secondary Containment are Tehnia PSCifaTiO f RateiaTesting compaction. Requirements for testing and record keeping are current and adequate for
appropriate. Technical Specification for Material both safety grade fills and commercial grade fills.

______________________Services.

I.INIER SYSTEiM
This requirement is specified the Environmental section of the Basis of Design

Designed to contain 100% of the 24590-WTP-DB-ENG-01-00, Rev. 0 Basis of document. Reference materials furnished for the review are general design
capacityWP Draft Dangerous Waste Permit # WA requirements, design and contract specifications and preliminary drawings that reflect
its boundary. 7890008967. the design intent. The draft WTP Dangerous Waste permit indicates the design will

78900897 meet this requirement.

The design or operation (e.g.
diking & curbing) prevents run-on
or infiltration of precipitation into 24590-WTP-DB-ENG-01-001, Rev. 0 Basis of This requirement is specified in the Environmental section of the Basis of Design
the Secondary Containment Y Design. document. In addition, all secondary containment being reviewed is below grade in

the Low Activity Waste Building.
system has sufficient excess
capacity (25 yr rainfall) to contain
the run-on or precipitation.

Drawing No. 24590-LAW-P1-P0 IT-00001,
Rev.0, LAW Vitrification Building General

The design includes an external Arrangement Plan at El. (-)21'-0"; The tanks and cell shown on the general arrangement plan at elevation (-) 2P'-0" lie
moisture barrier or other means to y Drawing No. 24590-LAW-Pl-POIT-00010, below the Low Activity Waste Building which shield it from surface water percolation.
prevent moisture from entering Rev 0, LAW Vitrification Building General The ground water table is located about 200 feet below the floor of the cell at elevation
the cell. Arrangement Section K-K and L-L; (-) 21'-0" as noted above.

24590-WTP-DB-ENG-01-001, Rev. 0, Basis of
Design.

The containment area is free of
cracks or gaps and the design
discusses methods of their
minimization (e.g. water stops,
installation practices).

Y

24590-WTP-3PS-NLLR-T00U2, Rev. 0,
Engineering Specification for Furnishing,
Detailing, Fabrication, Delivery and Installation
of Stainless Steel Liner Plates;
24590-WTP-3PS-SS00-T0002, Rev. 1,
Specification for Welding of Structural
Stainless Steel and Welding of Structural
Carbon Steel to Structural Stainless Steel;
24590-WTP-PER-CSA-02-001, Rev. 0,
Secndabry Containment Desirn

4 OT b

The Secondary Containment Design documentation provides current adequate
requirements and codes and standards to provide leak tight stainless steel liners for
secondary containment. Construction processes are adequately described and
appropriate for installation of the liners. Standard details are shown in Secondary
Containment Design.
The Secondary Containment Design Report (CSA-02-001) on page 5 of 7 includes
appropriate details for installation of protective coatings free of cracks and gaps.

'-7

-3

0
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LAW BELOW GRADE SECONDARY CONTAINMENT COGEMA-IA-007, Rev. 1
- Information Assessed - Y:N -- - Source ofInformation Assessment -

24590-WTP-PER-M-02-001, Rev. 2, Material

The design has considered the Selections for Building Secondary

compatibility of the concrete liner Containment/Leak Detection;
24590-WTP-PER-CSA-02-001, Rev. 0, The Material Selection Study contains general information on the compatibility of

or coatings and waste and presents Secondary Containment Design. planned stainless steel liners and protective coatings with the secondary containment
information on coatings planning DaigN.250LWM-L-00 ocee
to be used from the manufacturer y, Drawing No. 24590-LAW-M6-RLD-P0002, concrete.

addressing compatibilities with Rev 0, P&ID-LAW Radioactive Liquid Waste

the stored waste. The lining or Disposal System C3/C5 Drains/Sump The liner in the L-BO01B cell is stainless steel. The sump RLD-SUMP-00028 is

coating must prevent the waste Collection; normally dry and is therefore constructed of 316L stainless steel.
fromigrmatpn nt the o te. 24590-LAW-3YD-20-00001, Rev A, Systems
from migrating into the concrete. RLD and NLD LAW Vitrification Liquid

Effluent System Description.
The seals (e.g. water stops) used The L-BOO I B secondary containment is lined with stainless steel. The sump for room
in the joints are compatible with N/A Not Applicable L-B001B (RLD-SUMP-00028) is 316L stainless steel. No water stops are shown in
the waste. this design package.
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September 12, 2002

T. A. O'Toole
Bechtel National, Inc. MS9-B
Waste Treatment Plant
3000 George Washington Way
Richland, Washington 99352

RECEIVED
SEP 12 2002

BNI-Subcontracts
COGEMA-02-0386

AVg4 -40I S.,lnl
lk 

4

Dear Ms. O'Toole:

STRUCTURAL INTEGRITY ASSESSMENT OF THE LOW ACTIVITY WASTE BELOW
GRADE SECONDARY CONTAINMENT DESIGN PACKAGE FOR THE WASTE
TREATMENT AND IMMOBILIZATION PLANT - INTEGRITY ASSESSMENT,
REVISION 1

The integrity assessment has been completed per the contract requirements and is
attached for your use and comment. This assessment incorporates the comments
received from Bechtel on September 11, 2002. The assessment found the design intent
is sufficient to ensure the foundations and secondary containments will be adequately
designed and that the foundations and secondary containments will have sufficient
structural strength, compatibility with the waste(s) to be stored or treated, and corrosion
protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please contact me at (509) 376-5445, or via facsimile at (509)
372-0504.

Sincerely,

K.-V. Scott, Manager
Facilities, Structures & Components

kid

Attachment

cc: D. C. Pfluger MS4-E2 w/ attachment

27o~cM-$-j4(0(oo13(- Qf
2425 Stevens Center Place. Second Floor. Richland. Washington 99352 Tel: (509) 372-3572 - Fax: (509) 372-3169
COGEMA Engineering Corporation
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STRUCTURAL INTEGRITY ASSESSMENT
OF THE LOW ACTIVITY WASTE FACILITY

BELOW GRADE RADIOACTIVE
LIQUID WASTE

DISPOSAL SYSTEM ANCILLARY
EQUIPMENT

COGEMA-IA-01 I
REV. 1
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Low Activity Waste Facility Below Grade Radioactive Liquid Waste Disposal Ancillary Equipment COGEMA-IA-011, Rev 1
Information assessed Y'N Source of Information Assessment

Ancillary equipment design standards are
appropriate and adequate for the
equipment's intended use.

Y

24590-WTP-DC-PS-01-001, Rev 1, Pipe Stress Design
Criteria;
24590-WTP-3PS-MX0O-TPOOl, Rev 1, Engineering
Specification for Process Bulge Design and Fabrication;
24590-LAW-MXD-RLD-0000 1, Rev. 1, Mechanical Systems
Data Sheet: Process Bulge Plant Item No. RLD-BULGE-

00001;
24590-LAW-M6-RLD-P0002, Rev 2, Drawing, P&ID-LAW
Radioactive Liquid Waste Disposal System C3/C5
Drains/Sump Collection;
24590-LAW-3YD-20-00001, Rev 0, System Description for
LAW Vitrification Liquid Effluent System (RLD and NLD);
24590-LAW-PI-PO IT-P0001, Rev 2, Drawing, LAW
Vitrification Building General Arrangement Plan at EL(-)21'-
0".
24590-LAW-P 1-PO I T-POO 10, Rev 2, Drawing, LAW
Vitrification Building General Arrangement Section K-K and
L-L;
24590-WTP-DC-PS-0 1-002, Rev 1, Pipe Support Design
Criteria;

I he ancillary equipment evaluated in this integrity assessment of the LAW Radioactive
Liquid Disposal System is the ancillary equipment associated with tank RLD-VSL-00004
(C3/C5 Drain/Sump Collection Vessel) and Process Bulge RLD-BULGE-00001. Design
standards for tank internal equipment are discussed in COGEMA IA-005, the integrity
assessment for the LAW Radioactive Liquid Disposal System tanks.

Pipe Stress Design Criteria identifies ASME B31.3 (Process Piping) as the design code for
piping systems of the WTP. Due to more stringent seismic requirements, the design
criteria includes methodology provided in the ASME Section III Code to supplement the
design rules of ASME B31.3 code for SC-I and SC-II piping. SC-II1 or SC-IV piping
systems will be designed in accordance with the Uniform Building Code (UBC)
requirements for seismic loads. Table I in Pipe Stress Design Criteria identifies
categories of piping and the applicable design code and analysis methods, seismic loads
and seismic analysis methods, and acceptance criteria. The codes and methods identified
in Table I are appropriate for piping containing aqueous mixed waste over the range of
conditions identified for this system.

Pipe Support Design Criteria considers significant loadings identified in B31.3 and
identifies ASME Section III, Div. 1 as the applicable code for SC-I through SC-IV linear
pipe supports. These are appropriate loadings and codes for linear pipe supports of an
aqueous mixed waste piping system over the range of conditions identified for this system.

Engineering Specification for Process Bulge Design and Fabrication includes requirements
for general design, fabrication, project management, quality assurance, inspection and
testing of Process Bulges for use in WTP facilities. The Mechanical Data Sheet indicates
that RLD-BULGE-0000 I is a commercial grade item. Piping within RLD-BULGE-0000 1
is to be designed in accordance with ASME B31.3 and the bulge Secondary Containment
is to be designed in accordance with ASME Section VIII, Pressure Vessels, Parts 1 and 2
as applicable. These codes and standards are acceptable and adequate for the design of
both the ancillary piping and the process bulge for the intended service.

1 of 7

I 1



Low Activity Waste Facility Below Grade Radioactive Liquid Waste Disposal Ancillary Equipment COGEMA-IA-011, Rev 1
MInformation assessed' Y/N S6ntn ifonto - N-2 ssessmnent

The ancillary equipment is built to design standards.

.R The WTP piping is to be designed per ASME B31.3 supplemented by ASME Section III,If the ancillary equipment to be used is not 24590-WTP-DC-PS-01-001, Rev , Pipe Stress Design and the UBC as identified in Pipe Stress Design Criteria. The piping supports are
built to a design standard, the design Criteria;
calculations demonstrate sound N/A 24590-WTP-3PS-MXOO-TPO0I, Rev 1, Engineering designed using load ratings for Component Standard type pipe supports and are otherwise

2459-WTP3P5-XO0-P00designed using allowables from ASME Section III, Div 1. Engineering Specification for
engineering principles of construction. Specification for Process Bulge Design and Fabrication; Process Bulge Design and Fabrication states that work shall be done in accordance with

appropriate design codes and standards for the internal piping (ASME B31.3) and for the
Bulge Secondary Containment (ASME Section VIII).

For piping design, rules for consideration of operating pressure, operating temperature,
thermal expansion, and seismic loads are provided by ASME B31.3 (ASME B31.3 is
identified as the design code for WTP piping in Pipe Stress Design Criteria). ASME
B31.3 includes vibration, settlement and corrosion allowance as design considerations.
The ASME section III Code is used to supplement the design rules of the ASME B31.3
Code to provide appropriate seismic design requirements. Pipe Support Design Criteria

Ancillary equipment has adequate strength 24590-WTP-DC-PS-01-001, Rev 1, Pipe Stress Design considers all significant loadings identified in ASME B31.3.

at the end of its design life to withstand Criteria;
the operating pressure, operating pf24590-WTP-3PP-MXO-TP I, Rev 1, Engineering

temperature, thermal expansion or Specification for Process Bulge Design and Fabrication; The required design life of 40 years for ancillary equipment is identified in the Basis of
contraction, and seismic loads. Y 24590-WTP-PER-M-02-002, Rev 0, Materials for Ancillary Design. Components in non-maintainable areas are to be designed to last the entire design
Equipment is protected against physical 2459p-Wt- life of the plant. Vessel/Tank Material Selection Data Sheets for the vessel, and vessel
damage and excessive stress due to 24590-WTP-DC-PS-0 1-002, Rev I, Pipe Support Design internal equipment, identify corrosion allowances for a 40 year life. Materials for
settlement or vibration. 24590-WTP-DB-ENG-0l-00l, Rev. 0, Basis of Design Ancillary Equipment identifies a conservative approach such that ancillary equipment

downstream of a source vessel is constructed of the same or better material and with the
same corrosion allowance as the source vessel itself. Since the vessels all have detailed
corrosion analyses (within the Vessel/Tank Material Selection Data Sheets), using the
same or better materials ensures that the material will be appropriate for the wastes for the
entire design life. If the material for the ancillary equipment is to be different from the
source vessel, and analysis by the materials group is required (Materials for Ancillary

Equipment).

2 of 7



Low Activity Waste Facility Below Grade Radioactive Liquid Waste Disposal Ancillary Equipment COGEMA-IA-011, Rev 1
Info-rationassessed oY/14 :Sourcd 6f infonafio Assessenit

The Pipe Support Design Criteria considers the significant loadings (operating pressure,
operating temperature, thermal expansion, vibration, settlement and seismic loads).
Supporting components are to be designed to allow a minimum of heat to be transferred to
the building structures (building structures not to exceed 150 deg F for concrete and 200
deg F for steel, Pipe Support Design Criteria). Pipe Support Design Criteria specifically
addresses component standard type pipe supports, linear type pipe supports, design of
welds, attachments to building structures, requirements for bolted joints, loads, load
conditions, allowable stresses, clearances, multiple pipe frame supports, and clamps and
attachments to pipe.

24590-WTP-DC-PS-0 1-002, Rev 1, Pipe Support Design
Criteria; Loads are evaluated against the design criteria provided in ASME Section III, Div I (using
24590-WTP-PL-PS-01-001, Rev 1, Verification and allowable limits for normal load conditions for SC-I/SC-1I supports and allowable limits
Validation Plan for Bechtel's MEl 50 Pipe Support Family of for faulted load conditions for SC-III/SC-IV supports). Analysis is by manual calculation
Programs (PCFAPPS); or approved computer programs. The subjects covered in Pipe Support Design Criteria

Ancillary equipment supports are 24590-WTP-VV-PS-01-001, Rev 1, Verification and and the use of ASME Section III, Div I design criteria are appropriate and adequate for an
adequately designed. Validation Report for ME101, Linear Elastic Analysis of aqueous mixed waste piping system over the range of conditions identified for this system.

Piping Version N6; Use of approved and validated computer programs to analyze piping designs is
24590-WTP-3PS-MXOO-TPO0 I, Rev 1, Engineering appropriate.
Specification for Process Bulge Design and Fabrication

Design standards for vessel internal equipment supports are discussed in COGEMA IA-
005, the integrity assessment for the LAW Radioactive Liquid Disposal System tanks.

Engineering Specification for Process Bulge Design and Fabrication includes appropriate
standards for the design of supports. The specification also includes appropriate
information on seismic loading and environmental conditions. The specification requires
the seller to carry out dynamic seismic analysis for supports and specifies that pumps,
pipework, valves and fittings are to be supported to minimize vibration, deflection, and
nozzle loading. Since RLD-BULGE-00001 is commercial grade, the seismic design and
analysis rules are those of the Uniform Building Code (UBC).
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Low Activity Waste Facility Below Grade Radioactive Liquid Waste Disposal Ancillary Equipment COGEMA-IA-011, Rev I
hIffornatioi assessed Y/N Sourceof nf intion 3 Assssment

The Basis of Design states that in-cell and in-cave process and service piping connections
will be designed to minimize the potential for liquid waste leakage or seepage when

24590-WTP-DB-ENG-01-001 Rev 0, Basis of Design; disconnected. Basis of Design also states that in-cell pipework that is non-maintainable

24590-WTP-DC-PS-01-001, Rev. 1, Pipe Stress Design will be fully welded. Pipe Stress Design Criteria specifies ASME B31.3 design code for

Criteria- the piping systems supplemented by ASME Section III, Div. 1 for seismic design. ANSI

Seams and connections are adequately 24590-WTP-3P-MX0-TPOO1, Rev 1, Engineering B 16.5 is applied for flange designs. Welding is per ASME B31.3 and ASME Section IX.

designed. Specification for Process Bulge Design and Fabrication; These are appropriate basis of design and design codes for the aqueous mixed waste

24590-WTP-3PS-PS02-TOOOI, Rev 1, Engineering solutions system being evaluated. The engineering specification for Process Bulges states

Specification for Shop Fabrication of Piping that primary confinement pipework shall be fabricated using 100% butt-welded
construction with 100% radiography for Quality Level I (QL- 1) components and 20%
radiography for other quality levels. These are appropriate fabrication and Non
Destructive Testing (NDT) requirements for the aqueous mixed waste solutions system
being evaluated.

24590-WTP-DC-ST-01-001, Rev. 0, Structural Design The evaluated ancillary equipment is located below grade at the -21 foot elevation level of

The system will withstand the effects of ' the Low Activity Waste facility in an enclosed C3/C5 cell. The Structural Design Criteria

frost heave. N/A 24590-LAW-PI-POIT-POOO1, Rev 2, Drawing, LAW identifies the frost line as 30 inches below grade. The ancillary equipment considered in
Vitrification Building General Arrangement Plan at this assessment is located below the frost line.
EL.(-)2 t-0"

The ancillary equipment considered in this assessment will handle wastes with the same
characteristics as do the source vessels. Operating pressures for ancillary equipment may

24590-WTP-PER-M-02-002, Rev. 0, Materials for Ancillary be different than those of the vessels, enveloping pressures and temperatures are reflected
Equipment; in the pipe class assigned to each pipe run. Vessel/Tank Material Selection Data Sheets

24590-WTP-DB-ENG-01-001, Rev. 0, Basis of Design; for the source vessels contain information on the characteristics of the waste carried by the
Characteristics of the waste to be stored or 24590-LAW-3YD-20-0000 1, Rev 0, System Description for downstream ancillary equipment (refer to the integrity assessment of the source vessel for
treated have been identified (ignitable, Y LAW Vitrification Liquid Effluent System (RLD and NLD); waste characteristics for each pipe run).
reactive, toxic, specific gravity, vapor 24590-WTP-PSAR-ESH-01-002-03, Rev 0, Preliminary
pressure, flash point, temperature) Safety Analysis Report to Support Construction The Preliminary Safety Analysis Report (PSAR) provides a summary of potential

Authorization; LAW Facility Specific Information hazardous conditions associated with each LAW Facility vessel and the design provisions
that are to be used to provide adequate control of each hazard. These hazards range from

radioactive liquid spills to criticality. Design provisions for control of the hazards are
listed in the PSAR.
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Low Activity Waste Facility Below Grade Radioactive Liquid Waste Disposal Ancillary Equipment COGEMA-IA-011, Rev 1
1nfornation assessed,. Y/j Source ofiormi n -Assessmen .

24590-WTP-PER-M-02-002, Rev 0, Materials for Ancillary As noted in the adjacent entry above, the source tank is designed to store the waste and

Ancillary equipment is designed to handle 24590-LA 3YD-20-00001, Rev 0, System Description for treatment reagents (if any) that it receives. The ancillary equipment materials in contact
Ancillar equipmnt is dsigned o handl 24590-AW-3YD-0-00001 with0,thetewasteriarentoorbetequal atoe or betterquathanotheetupstreamhe vessel. v Also. assnotedotabovee

the wastes with the characteristics defined Y LAW Vitrification Liquid Effluent System (RLD and NLD); the Preliminary Safety Analysis (PSAR) identifies the potential hazards associated with
above and any treatment reagents. 24590-WTP-PSAR-ESH-01-002-03, Rev 0, Preliminary the Liquid Effluent System. The PSAR also identifies design provisions for control of the

Safety Analysis Report to Support Construction theniid efle hys.
Authorization; LAW Facility Specific Information identified credible hazards.

The Basis of Design identifies a service design life of 40 years for the ancillary equipment.
All non-maintainable items will be designed to last the life of the facility.

Materials for Ancillary Equipment requires that the material selection and
corrosion/erosion allowances for ancillary equipment in contact with the waste will be
equal to or better than the material and corrosion allowance of the waste source vessel.

The pH range and temperature of the waste are identified on the Vessel/Tank Material

The pH range of the waste, waste Selection Data Sheets for the source vessels. Corrosion interactions with the materials are

temperature, and the corrosion behavior of 24590-WTP-PER-M-02-002, Rev 0, Materials for Ancillary addressed by the Vessel/Tank Material Selection Data Sheets for the upstream vessels

the structural materials are adequately Equipment; (refer to the integrity assessments for the source vessels).

addressed. Ancillary equipment material 24590-WTP-3PS-MXOO-TPOO 1, Rev 1, Engineering
and protective coatings ensure the Specification for Process Bulge Design and Fabrication; The Specification for Process Bulge Design and Fabrication requires that the bulges be

ancillary equipment structure is Y 24590-LAW-3YD-20-00001, Rev 0, System Description for designed for a 40 year service life. For Bulge components that cannot meet this

adequately protected from the corrosive LAW Vitrification Liquid Effluent System (RLD and NLD); requirement, the design is required to provide a mechanism for replacement and/or

effects of the waste stream and external 24590-WTP-3PS-NN00-TOOO I, Rev. 0, Engineering maintenance.

environments. The protection is sufficient Specification for Hot and Anti-Sweat Thermal Insulation;
to ensure the equipment will not leak or 24590-WTP-DB-ENG-01-001, Rev. 0, Basis of Design The materials selection process for the ancillary equipment and the process bulge has
fail for the design life of the system. considered the expected ranges in waste composition, operating temperatures and pH to

select materials with sufficient corrosion resistance to assure the requisite 40 year service
life for these components.

The Thermal Insulation specification requires that all insulating materials used in the
building be pre-approved for use on austenitic stainless steel in accordance with
applicable ASTM procedures and tests. Therefore, insulation installed on ancillary
equipment piping and components has been selected to prevent external corrosion and
maintain the design service life.
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Low Activity Waste Facility Below Grade Radioactive Liquid Waste Disposal Ancillary Equipment COGEMA-IA-011, Rev 1
Information assessed ,YtN Source of Information .'Assessment d

ASME B31.3 is the code for the WTP piping, ASME Section VIII is the code for the bulge
24590-WTP-PER-M-02-002, Rev 0, Materials for Ancillary containment. Consideration of corrosion, including corrosion allowance, is a requirement
Equipment; of both ASME B31.3 and ASME Section VIII. As noted above, the required service life

Corrosion allowance is adequate for the 24590-WTP-DC-PS-01-00 1, Rev 1, Pipe Stress Design of 40 years is identified in the Basis of Design and System Description. An appropriate
intended service life of the ancillary Y Criteria; f4yes sdetfeinheBssfDegnndysmDsrpio.Aaprpae

d scorrosion allowance for a 40 year service life is identified on the Vessel/Tank Material
equipment. 24590-LAW-3YD-20-0000 I, Rev 0, System Description for Selection Data Sheet for the upstream vessels. Materials for Ancillary Equipment requires

LAW Vitrification Liquid Effluent System (RLD and NLD); that downstream ancillary equipment is to be constructed of equal or better materials and
24590-WTP-DB-ENG-01-00i, Rev. 0, Basis of Design use the same corrosion allowance as the source vessel.

Pressure controls related to the RLD-VSL-00004 vessel itself are discussed in the vessel
structural integrity assessment.

Pressure controls (vents and relief valves) ASME B31.3 is the design code for the WTP piping. ASME B31.3 requires provision be
are adequately designed to ensure pressure 24590-WTP-DC-PS-0 1-001, Rev 1, Pipe Stress Design made to safely contain or relieve any pressure to which the piping may be subjected.

reifiYomloeaigpesrsi h Critesfria.ano rlee n rssr owhc heppn myb ubetdrelief if normal operating pressures in the Criteria. ASME B31.3 piping not protected by a pressure relieving device, or that can be isolated
tank are exceeded. from a pressure reliving device, must be designed for at least the highest pressure that can

be developed. This requirement applies to ancillary equipment piping and said piping
when it penetrates a Bulge.

24590-LAW-M5K-V17T-00001, Rev A, Drawing, RPP-
WTP LAW Vitrification Simplified Process Flow Diagram; The expected flow paths for the ancillary equipment are identified on the Process Flow

Maximum flows and any unusual 24590-LAW-M5-V 7T-P d14, Rev t, Drawing, Process Diagrams. The maximum flows will be determined later in detail design; however, ASME

operating stresses are identified Y Flow Diagram LAW Liquid Effluent (System RLD & NLD) B31.3 requires piping to be designed to the highest pressure that can be developed
24590-LAW-M6-RLD-P0002, Rev 2, Drawing, P&ID-LAW assuring that the maximum operating stresses remain within code allowables.
Radioactive Liquid Waste Disposal System C3/C5
Drains/Sump Collection



Low Activity Waste Facility Below Grade Radioactive Liquid Waste Disposal Ancillary Equipment COGEMA-IA-011, Rev 1
fration asessed Y/ aSoure Informaion < ' Ase&smen

The ancillary equipment is located below grade (-21 foot elevation) within the Low
Activity Waste facility. The tank is enclosed within a R3/C5 cell. This cell contains a
liner and sump to provide secondary containment for ancillary equipment within the cell.
The liners and sumps are discussed separately in the LAW Below Grade Secondary
Containment integrity assessment.

Note 19 of the P&ID drawing (RLD-P0002, Rev. 2) specifies double walled piping for
CIlC2 areas to provide containment. The double wall piping terminates in the C5 room (L

24590-WTP-PER-M-02-001, Rev. 2, Material Selections for BOO 1 B) where containment is provided by the liner. The double wall piping shown on the
Building Secondary Containment/Leak Detection; P&ID drains to sump RLD-SUMP-00028.
24590-LAW-M6-RLD-P0002, Rev 2, Drawing, P&ID-LAW

Ancillary equipment is designed with Radioactive Liquid Waste Disposal System C3/C5
secondary containment that is constructed Drains/Sump Collection; The engineering specification for process bulges includes requirements for confinement

of materials compatible with the waste 24590-LAW-P I -PO1 T-POOO 1, Rev 2, Drawing, LAW (containment) and the P&ID shows the containment for Process Bulge RLD-BULGE-

and of sufficient strength to prevent Vitrification Building General Arrangement Plan at EL. 00001 drains to RLD-SUMP-00028. The process bulges are designed to provide

failure (pressure gradients, waste, climatic (-)2 '-O"; secondary containment for all the equipment contained within the boundaries of the bulge.

conditions, daily operations), provided 24590-WTP-3PS-MXOO-TPOOI, Rev 1, Engineering The bulge is equipped with a low point sump with a strainer in line with the bulge drain

with a leak-detection system, and designed Specification for Process Bulge Design and Fabrication; line which is routed to sump RLD-SUMP-00028. The drain line is free draining and

to drain and remove liquids. 24590-LAW-MXD-RLD-00001, Rev 1, Mechanical Data terminates immediately above the sump. There is no leak detection in the bulge; however,

Sheet: Process Bulge; there is leak detection in the sump located in cell L-BOOIB as shown on the P&ID

24590-WPT-PER-J-02-001, Rev 2, Leak Detection - Sump drawing. The Mechanical Data Sheet for the bulge identifies 316L stainless steel as the

Level Measurement in Secondary Containment material for the confinement and support structure.

This is consistent with the Materials Selections for Building Secondary Containment
report. This report identifies 316L stainless steel as appropriate for Secondary
Containment sumps that operate dry with occasional process waste spills. The process
bulge will be constructed with materials appropriate for its function to provide Secondary
Containment for the ancillary equipment. The process cell liners provide Secondary
Containment for ancillary equipment located within the cell boundaries; however, these
secondary containments are addressed in separate Integrity Assessments.
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IQRPE REVIEW -
LOW ACTIVITY WASTE FACILITY BELOW GRADE RADIOACTIVE LIQUID

WASTE DISPOSAL SYSTEM ANCILLARY EQUIPMENT

"I, Michael L. Vosk, have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
Low Activity Waste Facility Below Grade Radioactive Liquid Waste Disposal
System Ancillary Equipment as required by the Dangerous Waste Regulations,
namely, WAC 173-303-640(3) (applicable paragraphs (i.e., (a) through (g))."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is 7 sheets numbered 1 through 7.
NE~L L.

AsWA

3W898 /Z

ONAR

EXPIRES: 9~j - /-o3

Date

9443

Signature



A REVD
COGEMA ENGINEERING APR042003

BNI-Subcontracts

April 4, 2003 COGEMA-03-0117

T. A. O'Toole
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center
Richland, Washington 99352

Dear Ms. O'Toole:

STRUCTURAL INTEGRITY ASSESSMENT OF THE LOW ACTIVITY WASTE
FACILITY BELOW GRADE RADIOACTIVE LIQUID WASTE DISPOSAL SYSTEM
ANCILLARY EQUIPMENT, REVISION 1

The integrity assessment has been completed per the contract requirements and is
attached for your use. The assessment found the design intent is sufficient to ensure the
ancillary equipment will be adequately designed and that the ancillary equipment will
have sufficient structural strength, compatibility with the waste(s) to be stored or treated,
and corrosion protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please contact me at (509) 376-5445, or via facsimile at (509)
372-0504.

Sincerely,

K. V. Scott, Manager
Facilities, Structures & Components

kid

Attachment

cc: D. C. Pfluger w/ attachment

2425 Stevens Center Place, Second Floor. Richland, Washington 99352 Tel: (509) 372-3572 - Fax: (509) 372-3169
COGEMA Engineering Corporation

4(/q/1e 3
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COGEMA-IA-012, Rev. I

R10049172

IQRPE REVIEW -
LOW ACTIVITY WASTE FACILITY 3' -0" ELEVATION

SECONDARY CONTAINMENT

RPP-WTP
RECEIVED

MAY 12 2003

BY PDC

"I, John T. Baxter, have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
Low Activity Waste Facility 3' -0" Elevation Secondary Containment as required
by the Dangerous Waste Regulations, namely, WAC 173-303-640(3) (applicable
paragraphs (i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is 6 sheets numbered 1 through 6.

18 78

I l;
Signature
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051 Da7t,,-

Date
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COGEMA-A-012, Rev. 1

STRUCTURAL INTEGRITY ASSESSMENT OF LOW
ACTIVITY WASTE FACILITY

3' -0" ELEVATION SECONDARY CONTAINMENT

COGEMA-IA-012
REV. 1

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S.
Department of Energy (DOE) facilities exclusively by DOE acting pursuant to
its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and
exclusive responsibility and authority to regulate source, special nuclear, and
byproduct materials at DOE-owned nuclear facilities. Information contained
herein on radionuclides is provided for process description purposes only.



ILOW ACTIVITY WASTE FACILITY 3'-0" ELEVATION SECONDARY CONTAINMENT

Scope of this Integrity Assessment

Drawings

This integrity assessment addresses Low Activity Waste Facility Elevation 3'-0" Secondary Containment. All cells are
located at the nominal elevation of 3'-0". The specific cells considered in this assessment are:
L-01 12, L-0123, L-0124, L-0125 and L-0126. Cell L-01 12 is evaluated only for foundation structural support adequacy
without consideration of the secondary containment function.

The drawings are the general arrangement plan at elevation 3'-0" and associated sections.
24590-LAW-PI-PO1T-P0002, Rev. 2, LAW VITRIFICATION BUILDING GENERAL ARRANGEMENT PLAN AT EL. 3'-O";
24590-LAW-Pl-POIT-P0007, Rev. 2, LAW VITRIFICATION BUILDING GENERAL ARRANGEMENT SECTION A-A, B-B
AND C-C;
24590-LAW-Pl-POlT-P0008, Rev. 2, LAW VITRIFICATION BUILDING GENERAL ARRANGEMENT SECTION D-D, E-E
AND F-F;
24590-LAW-PI-PO1T-P0009, Rev. 2, LAW VITRIFICATION BUILDING GENERAL ARRANGEMENT SECTION G-G, H-H
AND J-J;
24590 LAW P1 POIT P0010, Rev. 3, LAW VITRIFICATION BUILDING GENERAL ARRANGEMENT SECTION K-K AND L-L
24590 LAW P1 POlT P0001, Rev. 2, LAW VITRIFICATION BUILDING GENERAL ARRANGEMENT PLAN AT

-I iEL. (-) 21'-0"

Description of subsurface
conditions and soil bearing
capacity are adequate.

Y

WTSC99-1036-42-17, RPP-WTP
Geotechnical Investigation Report by
Shannon & Wilson, Inc., May 2000;
24590-WTP-DC-ST-01-001, Rev. 0,
Structural Design Criteria;
24590-BOF-3PS-CEO1-TOOOl, Rev. 4,
Engineering Specification for Excavation
and Backfill;
24590-BOF-3PS-COOO-TOOOl, Rev. 2,
Technical Specification for Material
Testing Services

The Structural Design Criteria adequately presents design guidance
for both mat and spread footings based on the geotechnical site
investigation for the facility (WTSC99-1036-42-17, Shannon &
Wilson, Inc., 2000). Bearing capacity and settlement design
parameters are furnished for the dense Hanford Upper and Lower
Sand Units and Structural Fill. Use of the loose wind blown (dune)
sands for foundations is precluded.

The Excavation and Backfill specification provides structural
backfill requirements based on the geotechnical report and adequate
current codes and standards for selection, placing, and compacting
structural backfill including testing of candidate fill materials and
completed backfills.
The Specification for Material Testing Services provides current
adequate codes and standards for testing of candidate structural fill
materials and in-situ testing of structural fills as they are constructed.
The codes and standards are consistent with those called out in the

Excavation and Backfill specification.
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ILOW ACTIVITY WASTE FACILITY 3'-0" ELEVATION SECONDARY CONTAINMENT

Foundation design loads
(including full tanks) and
estimated settlement are
adequately considered.

Y

24590-WTP-DC-ST-01-001, Rev. 0,
Structural Design Criteria;
WTSC99- 1036-42-17, RPP-WTP
Geotechnical Investigation Report by
Shannon & Wilson, Inc., May 2000

The Structural Design Criteria uses current adequate standards to
define design loads and load combinations
(ASCE 7-98, ACI 318-99, ACI 318R-99). Dead and Fluid loads are
included in these loads and load combinations. Settlement design
parameters are included in the Structural Design Criteria subsection
on geotechnical design parameters and foundation design. These
design parameters are taken from the geotechnical site investigation
report by Shannon & Wilson, Inc. (WTSC99-1036-42-17).

Design calculation approach and The Structural Design Criteria references current adequate design
design basis of footings with 24590-WTP-DC-ST-01-001, Rev. 0, criteria for the design of concrete foundations and footings.
design standard references (e.g., Structural Design Criteria ACI 318-99 is referenced for the strength design of commercial
ACI) are adequate. grade structures.

The specification for Furnishing and Delivering Ready-Mix

24590-WTP-DB-ENG-01-001, Rev. 0, Concrete provides adequate current testing requirements for the

Basis of Design - selection of coarse and fine aggregates and the procurement of

24590-WTP-3PS-DB0-T000, Rev. 5 cementitious materials. Adequate test procedures are provided in the

Foundation material is compatible Engineering Specification for Furnishing Material Testing Services specification for testing candidate

with the soil. c tand Delivering Ready-Mix Concrete; aggregates for chemical reactivity. Instructions for mixing and

24590-BOF-3PS-C-Ti01, Rev. 2, delivering Ready-Mix Concrete are adequate and current. As noted

Technical Specification for Material in the Basis of Design document (section 4.7), the water table lies

Testing Services about 200 feet below the deepest foundations so there is little reason
to expect compatibility problems between the concrete foundations
and the site soils.

Foundation will withstand the
effects of frost heave.

Y
24590-WTP-DC-ST-01-001, Rev. 0,
Structural Design Criteria

The Structural Design Criteria includes adequate provisions to
preclude frost heave in the section addressing lateral earth pressure
loads. All foundations are required to extend into the soil more than
30 inches below finish grade. The frost line is 30 inches below
finished grade.

Best Available Copy
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ILOW ACTIVITY WASTE FACILITY 3'-0" ELEVATION SECONDARY CONTAINMENT

Seismic considerations have been
adequately addressed.

Y

24590-WTP-PER-CSA-02-001, Rev. 3,
Secondary Containment Design;
24590-WTP-DC-ST-01-001, Rev. 0,
Structural Design Criteria;
ACI 318-99, Building Code Requirements
for Structural Concrete and Commentary;
AISC MO16-89, Manual of Steel
Construction - Allowable Stress Design,
Ninth Edition
1997 UBC, Uniform Building Code

The Secondary Containment Design document provides a summary
description of the Design Methodologies, Materials, Loads, and
Load Combinations for seismic design of the LAW secondary
containment. The Structural Design Criteria provides requirements,
codes and standards for the design of Seismic Category III (SC-III)
LAW secondary containment foundations, structures, and liners by
the design engineers. ACI-318-99 and ACI 318R-99 are the design
codes for design of the secondary containment reinforced concrete
foundations and structures. Stainless steel liners for SC-III
secondary containments are to be designed using AISC MO 16
(Allowable Stress Design). Seismic lateral load and design detailing
requirements for the LAW secondary containments and liners are
taken from the Uniform Building Code (1997 UBC). The seismic
design codes and standards and lateral force requirements have been
adequately addressed.

- 4 1 I

The stored waste is compatible
with its Secondary Containment
and leak detection hardware based
on a detailed chemical and
physical analysis of the wastes
used and other information sources.

y

24590-WTP-DB-ENG-01-001, Rev. 0,
Basis of Design;
24590-WTP-PER-M-02-001, Rev. 2,
Material Selections for Building Secondary
Containment/Leak Detection;
24590-WTP-PER-CSA-02-001, Rev. 3,
Secondary Containment Design;
24590-WTP-PER-J-02-001, Rev. 3, Leak
Detection - Sump Level Measurement in
Secondary Containment Systems;
24590-LAW-P1-P01T-P0002, Rev. 2,
LAW VITRIFICATION BUILDING
GENERAL ARRANGEMENT PLAN AT
EL. 3'-0"

The Basis of Design states that cells and sumps are appropriately
lined and any spills are removed and flushed within 24-hr or as
timely as possible. Based on detailed analysis of the corrosive
properties of expected waste process operations and evaluation of
potential leak scenarios, the Material Selection report identifies
appropriate corrosion resistant materials for Secondary Containment
liners and coatings. The Secondary Containment Design report
provides adequate typical construction details for liners including
tank anchorage details, stainless steel liner details, special protective
coatings, sumps, and leak detection equipment to be used for
Secondary Containment. Typical details are fumished for leak
detection and sump level measurement systems equipment both in
cell, and out of cell in the Leak Detection - Sump Level
Measurement specification. The rooms with Secondary
Containments and the associated sumps are shown on the General
Arrangement Plan.
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ILOW ACTIVITY WASTE FACILITY 3'-0" ELEVATION SECONDARY CONTAINMENT

The design shows that the
Secondary Containment has
sufficient strength and thickness to
prevent failure owing to pressure
gradients, static head during a
release, physical contact with the
waste, climatic conditions, and the
stress of daily operations (e.g.,
vehicular traffic).

The Secondary Containment
system has sufficient strength in
the presence of operational
stresses from site-specific
conditions (i.e., traffic, heavy
equipment, precipitation, frost).

Y

Y

24590-WTP-DB-ENG-01-001, Rev. 0,
Basis of Design;
24590-WTP-PER-CSA-02-001, Rev. 3,
Secondary Containment Design;
24590-LAW-P1-POIT-P0002, Rev. 2,
LAW VITRIFICATION BUILDING
GENERAL ARRANGEMENT PLAN AT
EL. 3'-0" and the associated Cross-Section
drawings;
24590-LAW-P1-POT-POOO1, Rev. 2,
LAW VITRIFICATION BUILDING
GENERAL ARRANGEMENT PLAN AT
EL. (-) 21'-0"

24590-WTP-DB-ENG-01-001, Rev. 0,
Basis of Design;
24590-WTP-PER-CSA-02-001, Rev. 3,
Secondary Contairnent Design;
24590-WTP-3PS-NLLR-TO02, Rev. 0,
Engineering Specification for Fumishing,
Detailing, Fabrication, Delivery and
Installation of Stainless Steel Liner Plates;
24590-WTP-PER-M-02-001, Rev. 2,
Material Selections for Building Secondary
Containment/Leak Detection

.5. .5. £

These general requirements are stated as design goals in the Basis of
Design document. The explicit design codes and standards, loads
and load combinations to be used are stated in the Secondary
Containment Design requirements document. These requirements
and codes and standards are adequate for the secondary containment
design. Since the secondary containments being considered are
located in cells inside the Low Activity Waste Vitrification Building
rather than directly buried as shown in the plan and cross-sections,
pressure gradients and vehicular traffic are not applicable load cases.
The floors in room L-01 12 are structurally adequate to support the
melters. Examination of the general arrangement plan for elevation
(-) 21 '-0" shows that cells LB-02 1, LB-024 and LB-026 are located
directly below the melters. Therefore, the floors supporting the
melters have heavy concrete bearing walls underneath all four sides
of the floor slabs to carry loads down to the foundation mat.

~6-

Because the Secondary Containment being considered is installed
inside the Low Activity Waste Vitrification Building, precipitation
and frost are not applicable load cases. The Secondary Containment
Design requirements document identifies the applicable load cases
(operational stresses) from site specific conditions that must be
considered in the design. The procurement subcontract specification
for furnishing the stainless steel liner plates includes specific
provisions for protection of completed liners during the construction
process. Similar specifications for protection of coatings will be
developed during the coating selection process. Factors to be
considered during coating selection are discussed in the Material
Selection Report for Building Secondary Containment.

Best Available Copy
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LOW ACTIVITY WASTE FACILITY 3'-0" ELEVATION SECONDARY CONTAINMENT

The Secondary Containment is
properly supported by a
foundation or base in order to
prevent failure from settlement,
compression, or uplift, including
the residual effects of installation.

Y

24590-WTP-DC-ST-01-001, Rev. 0,
Structural Design Criteria;
24590-WTP-PER-CSA-02-001, Rev. 3,
Secondary Containment Design;
24590-LAW-P1-POIT-P0002, Rev. 2,
LAW VITRIFICATION BUILDING
GENERAL ARRANGEMENT PLAN AT
EL. 3-0" and the associated Cross-Section
drawings;
24590-LAW-PI-POIT-P0001, Rev. 2,
LAW VITRIFICATION BUILDING
GENERAL ARRANGEMENT PLAN AT
EL. (-) 21'-0"

These conditions are fully addressed in the Structural Design Criteria
and the Secondary Containment Design requirements documents.
The design requirements and codes and standards specified are
adequate to satisfy these performance goals. The procurement and
construction specifications adequately provide for proper foundation
construction and installation of the Secondary Containment. The
general arrangement plan drawing for elevation 3'-0" and the
associated cross-sections provide an adequate description of the
Secondary Containment. The floors in room L-0 112 are structurally
adequate to support the melters. Examination of the general
arrangement plan for elevation (-) 21'-0" shows that cells LB-021,
LB-024 and LB-026 are located directly below the melters.
Therefore, the floors supporting the melters have heavy concrete
bearing walls underneath all four sides of the floor slabs to carry
loads down to the foundation mat.

24590-BOF-3PS-CEO1-TOQO1, Rev. 3, The Excavation and Backfill and Material Testing specifications
The placement, structural support, Engineering Specification for Excavation contain current adequate industry standards for selecting and testing

backfill around and below the Y and Backfill; fill materials, placing and compacting backfills, and testing not less
24590-BOF-3PS-C000-T0001, Rev. 2, than once each lift to assure adequate compaction. Requirements for

Secondary Containment are Technical Specification for Material testing and record keeping are current and adequate for both safety
approprate. Testing Services grade fills and commercial grade fills.

The design or operation (e.g.,
diking & curbing) prevents run-on
or infiltration of precipitation into
the Secondary Containment system
unless the collection system has
sufficient excess capacity (25 yr
rainfall) to contain the run-on
precipitation.

Y

24590-WTP-DB-ENG-01-001, Rev. 0
Basis of Design;
24590-LAW-Pl-POIT-P0002, Rev. 2,
LAW VITRIFICATION BUILDING
GENERAL ARRANGEMENT PLAN AT
EL. 3'-0" and the associated Cross-Section
drawings

This requirement is specified in the Environmental section of the
Basis of Design document. Secondary containments being reviewed
in this Integrity Assessment are all located inside the Low Activity
Waste Vitrification Building where they are protected from
precipitation as shown in the General Arrangement Plan and the
associated Cross-Section drawings.

Best Available Copy
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ILOW ACTIVITY WASTE FACILITY 3'-0" ELEVATION SECONDARY CONTAINMENT

The design includes an external
moisture barrier or other means to
prevent moisture from entering the
cell.

Y

24*9U-W 1-tB-AN U-U1-UU1, Kev. U,
Basis of Design;
24590-LAW-Pl-PO1T-P0002, Rev. 2,
LAW VITRIFICATION BUILDING
GENERAL ARRANGEMENT PLAN AT
EL. 3'-0" and the associated Cross-Section
drawings

The Secondary Containments shown in the general arrangement plan
at elevation 3'-0" are inside the Low Activity Waste Vitrification
Building which shields them from precipitation and surface water
percolation. The ground water table is located about 200 feet below
the floors of the cells at elevation 3'-0" as noted in the Basis of
Design document.

The Secondary Containment Design requirements document
24590-WTP-PER-CSA-02-001, Rev. 3, provides current adequate design requirements and codes and

The containment area is free of Secondary Contaimnent Design; standards to design leak tight stainless steel liners for Secondary
cracks or gaps and the design y 24590-WTP-3PS-NLLR-T0002, Rev. 0, Containment. This report (CSA-02-001) also includes appropriate
discusses methods of their Engineering Specification for Furnishing, details for installation of protective coatings free of cracks and gaps.
minimization. Detailing, Fabrication, Delivery and The procurement specification for design, fabrication and

Installation of Stainless Steel Liner Plates installation of stainless steel liners identifies construction processes
that are adequate and appropriate for installation of the liners.

The design has considered the
compatibility of the concrete liner
or coatings and waste and presents
information on coatings planning
to be used from the manufacturer
addressing compatibility with the
stored waste. The lining or
coating must prevent the waste
from migrating into the concrete.

Y

24590-WTP-PER-M-02-001, Rev. 2,
Material Selections for Building Secondary
Containment/Leak Detection;
24590-WTP-PER-CSA-02-001, Rev. 3,
Secondary Containment Design

The Material Selection Study contains general information on the
compatibility of planned Secondary Containment stainless steel
liners and protective coatings with the waste. The Secondary
Containment Design report provides standard details for liners and
coatings that will prevent migration of the waste into the concrete.

J A I
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COGEMA ENGINEERING

May 7, 2003 COGEMA-03-0153

T. A. O'Toole
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center
Richland, Washington 99352

Dear Ms. O'Toole:

STRUCTURAL INTEGRITY ASSESSMENT OF LOW ACTIVITY WASTE FACILITY
3' -0" ELEVATION SECONDARY CONTAINMENT, REVISION I

The integrity assessment has been completed per the contract requirements and is
attached for your use. The assessment found the design intent is sufficient to ensure the
waste facility will be adequately designed and that the facility will have sufficient structural
strength, compatibility with the waste(s) to be stored or treated, and corrosion protection
to ensure that it will not collapse, rupture, or fail.

If you have any questions, please contact me at (509) 376-5445, or via facsimile at (509)
372-0504.

Sincerely,

K. V. Scott, Manager
Facilities, Structures & Components

kid

Attachment

cc: D. C. Pfluger w/ attachment

2425 Stevens Center Piace Second Floor, Richland, Washington 99352 Tel: (509) 372-3572 - Fax: (509) 372-3169
COGEMA Engineering Corporation

RECEIVED
MAY 0 72003

BNI-Subcontracts
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COGEMA-IA-017, Rev. 2
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R10310244

IQRPE REVIEW -
LOW ACTIVITY WASTE FACILITY SYSTEMS LCP AND RLD ANCILLARY

EQUIPMENT

"I, John T. Baxter, have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
Low Activity Waste Facility Systems LCP and RLD Ancillary Equipment as
required by the Dangerous Waste Regulations, namely, WAC 173-303-640(3)
applicable paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC.

The attached review is 10 sheets numbered 1 through 10.

IRES 10/28 /04

Signature Date

)~~~/~~% -cl+!ay ,o/S6( ~sx



COGEMA-IA-017, Rev. 2

STRUCTURAL INTEGRITY ASSESSMENT OF THE
LOW ACTIVITY WASTE FACILITY SYSTEMS LCP

AND RLD
ANCILLARY EQUIPMENT

COGEMA-IA-01 7
REV. 2

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



Low Activity Waste (LAW) Facility Systems LCP and RLD Ancillary Equipment COGEMA-IA-017, Rev 2

This integrity assessment includes:
a. Ancillary equipment associated with the Plant Wash Vessel (RLD-VSL-00003) and the SBS Condensate
Collection Vessel (RLD-VSL-00005) as shown on Drawing No. 24590-LAW-M6-RLD-POOO 1, Rev. 2. RLD-
BULGE-00004 is included in the assessment of RLD system ancillary equipment.
b. Ancillary equipment shown on Drawing No. 24590-LAW-M6-RLD-P0003, Rev. I which are floor drains and

Scope of this Integrity drain manifolds for process cells/areas at elevations 3'-0", 28'-0", and 48'-0" and ancillary equipment for the sump
Assessment pumps in the process cells at elevation 3'-".

c. Ancillary equipment associated with the Concentrate Receipt Vessel (LCP-VSL-00001) as shown on Drawing No.
g4 T 1fl flT'TT 2 Cm TrTTnrflll'24590-LAW-M6-LCP-P I001, Rev. 2 inLiuding LC-nULGE-00001 LC-B2

d. Ancillary equipment associated with the Concentrate Receipt Vessel (LCP-VSL-00002) as shown on Drawing No.
24590-LAW-M6-LCP-P0002, Rev. 1 including LCP-BULGE-00003.
Direct buried double containment underground transfer lines outside the LAW Building are considered outside the
scope of this integrity assessment. They are addressed in COGEMA-IA-015.
24590-LAW-Pl-POlT-P0002, Rev. 2, LAW Vitrification Building General Arrangement Plan at EL. 3'-0";
24590-LAW-M6-RLD-POOI, Rev. 2, P&ID LAW Radioactive Liquid Waste Disposal System Plant Wash & SBS
Condensate Collection;
24590-LAW-M6-RLD-P0003, Rev. 1, P&ID - LAW Radioactive Liquid Waste Disposal System C3/C5 Floor Drains
Collection;
245 90-LAW-M6-LCP-POOO 1, Rev. 2, P&ID - LAW Concentrate Receipt Process System Concentrate Receipt Vessel
LCP-VSL-0000 1;

Drawings, Mechanical 24590-LAW-M6-LCP-P0002, Rev. 1, P&ID - LAW Concentrate Receipt Process System Concentrate Receipt Vessel
Z Systems Data Sheets, and LCP-VSL-00002;
' System Descriptions Mechanical Systems Data Sheet: Special Vertical Centrifugal Pump 24590-LAW-MPD-RLD-00003, Rev. 1, SBS

Plant Wash Vessel Discharge Pumps RLD-PMP-OOOOIA/B;
Mechanical Systems Data Sheet: Special Vertical Centrifugal Pump 24590-LAW-MPD-RLD-00005, Rev. 1, SBS
Condensate Collection Vessel Discharge Pumps RLD-PMP-00003A/B;
Mechanical Systems Data Sheet: Special Vertical Centrifugal Pump 24590-LAW-MPD-LCP-00001, Rev. 1, Melter I
Concentrate Receipt Pumps LCP-PMP-OOOOlA/B;
Mechanical Systems Data Sheet: Special Vertical Centrifugal Pump 24590-LAW-MPD-LCP-00003, Rev. 1, Melter 2
Concentrate Receipt Pumps LCP-PMP-00002A/B
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Low Activity Waste (LAW) Facility Systems LCP and

Drawings, Mechanical
Systems Data Sheets, and
SysUm Descriptions

Mechanical Systems
BULGE-00004;
Mechanical Systems
BULGE-00001;
Mechanical Systems
BULGE-00002;
Mechanical Systems
BULGE-00003;

Data Sheet: Process Bulge, 24590-LAW-MXD-RLD-00002, Rev. B, Plant Item No. RLD-

Data Sheet: Process Bulge, 24590-LAW-MXD-LCP-00001, Rev. B, Plant Item No. LCP-

Data Sheet: Process Bulge, 24590-LAW-MXD-LCP-00002, Rev. B, Plant Item No. LCP-

Data Sheet: Process Bulge, 24590-LAW-MXD-LCP-00003, Rev. B, Plant Item No. LCP-

24590-LAW-3YD-LCP-00001, Rev. 0, System Description for LAW Concentrate Receipt Process (LCP);
System Description Change Notice (SDCN) No. 24590-LAW-3YN-LCP-0000i for System Description No.
24590-LAW-3YD-LCP-00001, Rev. 0;
24590-LAW-PER-J-03-002, Rev. 0, System Logic Description for the Low-Activity Waste Facility - LAW
Concentrate Receipt Process System (LCP);
24590-LAW-3YD-20-00001, Rev. 0, System Description for LAW Vitrification Liquid Effluent System (RLD and
NLD);
24590-LAW-PER-J-02-001, Rev. 1, System Logic Description for the Low-Activity Waste Facility - Radioactive
Liquid Waste Disposal (RLD) System

Summary of Assessment
For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed
Information" were reviewed and found to furnish adequate design controls and requirements to
intent fully satisfies the WAC requirements.

under "Source of
assure the design

Page 2 of 10
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Low Activity Waste (LAW) Facility Systems LCP and RLD Ancillary Equipment

lunormation Assessed Source of information

COGEMA-IA-O 17, Rev 2

Discussion

Ancillary equipment design
standards are appropriate
and adequate for the
equipment's intended use.

If the ancillary equipment
to be used is not built to a
design standard, the design
calculations demonstrate
sound engineering
principles of construction.

Drawings, Mechanical Systems Data Sheets, and
System Descriptions listed above under References;
24590-WTP-DC-PS-01-001, Rev 2, Pipe Stress
Design Criteria including 'Pipe Stress Criteria" and
"Span Method Criteria";
24590-WTP-3PS-MXOO-TPOO1, Rev. 1,
Engineering Specification for Process Bulge Design
and Fabrication;
24590-WTP-3PS-MPCO-TPOO8, Rev. 0,
Engineering Specification for Vessel-Mounted
Vertical Transfer Pumps - LAW Facility;
ASME B31.3 Code, Process Piping, 1996 Edition,
American Society of Mechanical Engineers;
ASME Boiler and Pressure Vessel Code, Section
VEII Rules for Construction of Pressure Vessels

24590-WTP-DC-PS-01-001, Rev 2, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
"Span Method Criteria";
24590-WTP-3PS-MXOO-TPOOl, Rev. 1,
Engineering Specification for Process Bulge Design
and Fabrication;
24590-WTP-3PS-MPCO-TPOO8, Rev. 0,
Engineering Specification for Vessel-Mounted
Vertical Transfer Pumps - LAW Facility

The Pipe Stress Design Criteria identifies ASME B31.3 as the
design code for ancillary equipment systems of the WTP. The
system descriptions identify the ancillary equipment in these
systems as Quality Level (QL-CM) (Commercial grade) and
Seismic Category (SC-HI), The Engineering Specification for
Process Bulge Design and Fabrication includes requirements
for general design, fabrication, project management, quality
assurance, inspection and testing of Process Bulges for use in
WTP facilities. The Mechanical System Data Sheets indicate
that all three bulges are Quality Level (CM) and Seismic
Category (SC-H). Piping within the bulges is to be designed in
accordance with ASME B31.3 and the bulge Secondary
Containments are to be designed in accordance with ASME
B&PV code, Section VITT, Pressure Vessels, Parts 1 and 2 as
applicable. The Engineering Specification for Vessel-Mounted
Vertical Transfer Pumps-LAW Facility provides requirements
for design and fabrication, quality assurance and inspection and
performance testing of the vertical transfer pumps. The
Mechanical System Data Sheets indicate that the pumps are
Quality Level (CM) and Seismic Category (SC-Ill). These
codes and standards are acceptable and adequate for the design
of both the ancillary equipment and the process bulges for the
intended service.
The ancillary equipment is built to design standards. The Pipe
Stress Design Criteria specifies that ancillary equipment is to be
designed in accordance with ASME B31.3. The Engineering
Specification for Process Bulge Design requires bulge piping to
be designed to ASME B31.3 and the bulge secondary
containment to be designed to ASME B&PV code, Section
VI. The Engineering Specification for Vessel-Mounted
Vertical Transfer Pumps-LAW Facility provides requirements
for pump design and fabrication including performance testing
and hydrotesting to assure pump integrity.

Page 3 of 10
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Low Activity Waste (LAW) Facility Systems LCP and RLD Ancillary Equipment COGEMA-IA-017, Rev 2

Information Assessed I Source of In formation Discussion

Ancillary equipment has
adequate strength at the end
of its design life to
withstand the operating
pressure, operating
temperature, thermal
expansion, and seismic
loads. Equipment is
protected against physical
damage and excessive
stress due to settlement,
vibration, expansion, or
contraction.

24590-WTP-DC-PS-01-001, Rev 2, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
"Span Method Criteria";
24590-WTP-3rS-MXX00-TP00, Rev. 1,
Engineering Specification for Process Bulge Design
and Fabrication;-
24590-WTP-3PS-MPCO-TPOO8, Rev. 0,
Engineering Specification for Vessel -Mounted
Vertical Transfer Purrps - LAW Facility;
24590-WTP-3PS-FBO -TOOO1, Rev. 1, Structural
Design Loads for Seismic Category III & IV
Equipment and Tanks;
Uniform Building Code (UBC), 1997 Edition,
Intemational Conference of Building Officials;
24590-WTP-DB-ENG-01-001, Rev IA, Basis of
Design.

The Pipe Stress Design Criteria requires the use of the ASME
B31.3 Code for ancillary equipment design. ASME B31.3
requires explicit consideration of operating pressure, operating
temperature, thermal expansion/contraction, settlement,
vibration, and corrosion allowance in the design of piping.
The Engineering Specification for Process Bulge Design and
Fabrication requires the bulge secondary containment to be
designed in accordance with ASME B&PV Code, Section VIII
requirements for a similar set of design conditions to those
specified in ASME B31.3 for process piping. The Engineering
Specification for Vessel-Mounted Vertical Transfer Pumps -
LAW Facility lists applicable design loads for the pumps
including corrosion allowance and seismic design requirements.
All of the ancillary equipment is to be designed for seismic
loadings in accordance with the provisions of Structural Design
Loads for Seismic Category III & IV Equipment and Tanks.
The Uniform Building Code is used to provide appropriate
seismic design requirements for Seismic Category (SC-Ill)
systems and components to supplement the provisions of the
codes and standards listed above. The Basis of Design
document specifies that mechanical equipment is to be
designed for a nominal plant life of 40 years. Components in
non-maintainable areas are to be designed to last the entire
design life of the plant. The Engineering Specification for
Vessel-Mounted Vertical Pumps specifies a 20 year design life
for the vertical transfer pumps assuming periodic maintenance.
These requirements and codes and standards are adequate to
assure that the ancillary equipment will have adequate strength
at end of life to resist all anticipated conditions.
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Low Activity Waste (LAW) Facility Systems LCP and RLD Ancillary Equipment

Information A ssessed Source of ln formaIion

COGEMA-IA-0 17, Rev 2

Discussion

Ancillary equipment
supports are adequately
designed.

Mechanical Systems Data Sheets listed above under
References;
24590-WTP-DC-PS-01-002, Rev 2, Pipe Support
Design Criteria;
24590-WTP-PER-PS-02-001, Rev. 4, Ancillary
Equipment Pipe Support Design;
24590-WTP-3PS-MX00-TP001, Rev. 1,
Engineering Specification for Process Bulge Design
and Fabrication;
24590-WTP-3PS-MPCO-TP008, Rev. 0,
Engineering Specification for Vessel-Mounted
Vertical Transfer Pumps - LAW Facility;
Uniform Building Code (UBC), 1997 Edition,
International Conference of Building Officials;
24590-WTP-PL-PS-01-001, Rev 1, Verification and
Validation Test Plan for Bechtel's MEl 50 Pipe
Support Family of Programs (PCFAPPS)

The Pipe Support Design Criteria document considers all
loadings identified in ASME B31.3 and utilizes ASME Section
III (Subsection NF and Appendix F) to supplement the
requirements of ASME B31.3 for seismic design of SC-I/II and
SC-III/V pipe supports. Bounding load cases are passed to the
pipe support designers from the results of the ancillary
equipment piping stress analyses. Details of the seismic design
methodology are discussed in the Pipe Support Design Criteria
document. The Ancillary Equipment Pipe Support Design
document provides summaries of applicable design
requirements for various typical supports illustrated in the
document. The Engineering Specification for Process Bulge
Design and Fabrication includes requirements for design of
supporting frames for Bulges. The Engineering Specification
for Vessel-Mounted Vertical Transfer Pumps - LAW Facility
provides guidance for mounting the pumps on the vessels and
directions for design and analysis of the semi-remote handled
support flanges. Analysis of supports is by manual calculation
or approved computer programs that have been verified and
validated as discussed in the reference Verification and
Validation Test Plan document. These are appropriate codes
and standards for design of ancillary equipment supports over
the range of conditions identified for these systems. Ancillary
equipment supports are to be designed to allow a minimum of
heat to be transferred to the building structures (building
structures not to exceed 150 deg F for concrete and 200 deg F
for steel).
Design standards for vessel internal equipment supports are
discussed in the integrity assessment for each system vessel.

Page 5 of 10
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Low Activity Waste (LAW) Facility Systems LCP and RED Ancillary Equipment COGEMA-IA-0 17, Rev 2

Information Assessed Sou re of la fonrion Discussion

Seams and connections are
adequately designed.

The system will withstand
the effects of frost heave.

24590-WTP-DB-ENG-01-001, Rev IA, Basis of
Design;
24590-WTP-DC-PS-01-001, Rev 2, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
"Span Method Criteria"
24590-WTP-3PS-MXOO-TPOOl, Rev. 1,
Engineering Specification for Process Bulge Design
and Fabrication=
24590-WTP-3PS-MPC-TPOO8, Rev. 0,
Eng&necering Spec ification for Vessel-Mounted
Vertical Transfer Pumps -- LAW Facility

System Descriptions and System Logic Descriptions
listed above under References;
24590-WTP-DC-ST-01-001, Rev. 2, Structural
Design Criteria

The Pipe Stress Design Criteria specifies the ASME B31.3
Process Piping design code for the piping systems. Welding is
to be performed in accordance with the requirements of ASME
B31.3 and the ASME B&PV Code, Section IX. The
Engineering Specification for Process Bulge Design and
Fabrication requires that welding for the bulge secondary
containment is to be performed in accordance with the
requirements of ASME B&PV Code, Sections VIII and IX.
The Engineering Specification for Vessel-Mounted Vertical
Transfer Pumps - LAW Facility also specifies the welding
requirements of the ASME B&PV Code. Flanges are to be
designed in accordance with ASME B 16.5 where flanged
connections are allowed for ancillary equipment. These are
adequate and appropriate codes and standards for design and
fabrication of the ancillary equipment seams and connections
for these mixed waste systems.
The LCP and RLD systems ancillary equipment considered in
this assessment is located in process cells and process areas
inside the LAW Vitrification Facility as discussed in the
System Descriptions. The Structural Design Criteria requires
that all structural foundations shall extend into the surrounding
soil below the frost line to preclude frost heave. The frost line
is 30 in. below grade. The LAW building foundations are not
subject to frost heave; therefore, the ancillary equipment
located inside the building is not subject to the effects of frost
heave.
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Low Activity Waste (LAW) Facility Systems LCP and RLD Ancillary Equipi

Tnformnat ion A ssessed Source of In formation

nent COGEMA-IA-017, Rev 2

Characteristics of the waste
to be stored or treated have
been identified (ignitable,
reactive, toxic, specific
gravity, vapor pressure,
flash point, temperature)

Ancillary equipment is
designed to handle the
wastes with the
characteristics defined
above and any treatment
reagents.

24590-WTP-PER-PR-03-001, Rev. 1, Prevention of
Hydrogen Accumulation in WTP Tank Systems and
Miscellaneous Treatment Unit Systems;
24590-WTP-PER-PR-03-002, Rev. 1, Toxic Vapors
and Emissions from WTP Tank Systems and
Miscellaneous Treatment Unit Systems

24590-WTP-PER-M-02-002, Rev 1, Materials for
Ancillary Equipment;
Drawings and System Descriptions listed above
under References

The Prevention of Hydrogen Accumulation in WTP Tank
Systems and Miscellaneous Treatment Unit Systems document
indicates that flammable or explosive concentrations of
hydrogen are not expected in the LAW facility systems
ancillary equipment. Similarly, the Toxic Vapors and
Emissions from WTP Tank Systems and Miscellaneous
Treatment Unit Systems document provides a summary of the
LAW facility ancillary equipment design features that provide
for confinement and treatment of chronically toxic vapors and
emissions during normal operations, abnormal operations, and
during and after a design level seismic event.
Based on the System Descriptions, the only system that uses
reagents to adjust the waste pH is the LAW Vitrification Liquid
Effluent System (RLD) shown on Drawing No. 24590-LAW-
M6-RLD-P0001, Rev. 2. The Materials for Ancillary
Equipment document requires that the material selection and
corrosion/erosion allowances for ancillary equipment in contact
with the waste will be equal to or better than the material and
corrosion allowance of the waste source vessel except as noted
therein. Therefore, the material selection for the RLD system
ancillary equipment has considered the use of reagents in
RLD-VSL-00003 and RLD-VSL-00005.
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Low Activity Waste (LAW) facility Systems LCP and RLD Ancillary Equipment COGEMA-IA-017, Rev 2

Information Assessed Source of In rorma tion Discussion

The Basis of Design identifies a service design life of 40 years
The pH range of the waste, for the ancillary equipment. All non-maintainable items will be
waste temperature and the designed to last the life of the facility. The Engineering
corrosion behavior of the Specification for Vessel-Mounted Vertical Transfer Pumps -
structural materials are 24590-WTP-DB-ENG-0 1-001, Rev IA, Basis of LAW Facility specifies a service design life of 20 years for the
adequately addressed. Design; vertical transfer pumps assuming periodic maintenance.
Ancillary equipment System Descriptions and System Logic Descriptions Detailed material selection (corrosion) evaluations are
material and protective listed above under References; conducted for each vessel in the LAW facility during process
coatings ensure the 24590-WTP-3PS-MPCO-TP0OS, Rev. 0, design to assure a 40 year service life. The Materials for
ancillary equipment Engineering Specification for Vessel-Mounted Ancillary Equipment document requires that the material

c structure is adequately Vertical Transfer Pumps - LAW Facility; selection and corrosion/erosion allowances for ancillary

o protected from the 24590-WTP-PER-M-02-002, Rev 1, Materials for equipment in contact with the waste will be equal to or better
U corrosive effects of the Ancillary Equipment; than the material and corrosion allowance of the waste source

waste stream and external 24590-WTP-3PS-NNOO-T0001, Rev 0, Engineering vessel except as noted therein. The Thermal Insulation
environments, The Specification for Hot and Anti-Sweat Thermal specification requires that all insulating materials used on the
protection is sufficient to Insulation outside of ancillary equipment be pre-approved for use on
ensure the equipment will austenitic stainless steel in accordance with applicable ASTM
not leak or fail for the procedures and tests to preclude external corrosion of ancillary
design life of the system. equipment. Therefore, the ancillary equipment will provide the

expected design service life.

Page 8 of 10 05/06/2004



Low Activity Waste (LAW) Facility Systems LCP and RLD Ancillary Equipment

Information Assessed I Source of Information

COGEMA-IA-0 17, Rev 2

I ~Discussion

Corrosion allowance is
adequate for the intended
service life of the ancillary
equipment.

Pressure controls (vents and
relief valves) are adequately
designed to ensure pressure
relief if normal operating
pressures in the vessels are
exceeded.

24590-WTP-DC-PS-01-001, Rev 2, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
"Span Method Criteria"-
24590-WTP-DB-ENG-01-001, Rev IA, Basis of
Design;
24590-WTP-PER-M-02-002, Rev 1, Materials for
Ancillary Equipment;
24590-WTP-PER-PL-02-001, Rev. 5, Piping
Material Class Description;
24590-WTP-3PS-MPC-TPOO8, Rev. 0,
Engineering Specification for Vessel-Mounted
Vertical Transfer Pumps - LAW Facility

Drawings listed above under References;
24590-WTP-DC-PS-01-001, Rev 2, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
"Span Method Criteria";
24590-WTP-3PS-MXOO-TPOOI, Rev. 1,
Engineering Specification for Process Bulge Design
and Fabrication;
24590-WTP-3PS-MPCO-TPOO8, Rev. 0,
Engineering Specification for Vessel-Mounted
Vertical Transfer Pumps - LAW Facility;
24590-WTP-PER-PL-02-001, Rev. 5, Piping
Material Class Description

The Pipe Stress Design Criteria document requires use of the
ASME B31.3 Code for ancillary equipment design.
Consideration of corrosion, including corrosion allowance, is a
mandatory requirement of ASME B31.3. A required service
life of 40 years is identified in the Basis of Design. Detailed
material selection (corrosion) evaluations are conducted for
each vessel in the LAW facility during process design to assure
a 40 year service life. The Materials for Ancillary Equipment
document requires that downstream ancillary equipment is to
be constructed of equal or better materials than the source
vessel, and with the same corrosion allowance as the source
vessel except as noted therein. The Engineering Specification
for Vessel-Mounted Vertical Transfer Pumps - LAW Facility
specifies a minimum design service life of 20 years for the
vertical transfer pumps in lieu of a corrosion allowance. The
Piping Material Class Description document lists bounding
corrosion/erosion allowances for each piping material class.
The Pipe Stress Design Criteria document specifies use of
ASME B31.3 as the design code for the WTP piping, ASMEF
B31.3 requires provision be made to safely contain or relieve
any pressure to which the piping may be subjected. ASME
B31.3 piping not protected by a pressure relieving device, or
that can be isolated flom a pressure reliving device must be
designed for at least the highest pressure that can be developed.
The Engineering Specification for Process Bulge Design and
Fabrication requires use of the ASME B&PV code, Section
VIII for design of bulge secondary confinements. Section VIII
mandates pressure relief provisions for all pressure vessels.
The Engineering Specification for Vessel-Mounted Vertical
Transfer Pumps - LAW Facility specifies hydrotest design
margins to assure pump integrity. The Piping Material Class
Description document lists bounding temperature/pressure
limits for each piping material class.
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Low Activity Waste (LAW) Facility Systems LCP and RLD Ancillary Equipment

Information Assessed Source of Information

Maximum flows and any
unusual operating stresses
are identified

Ancillary equipment is
designed with secondary
containment that is
constructed of materials
compatible with the waste
and of sufficient strength to
prevent failure (pressure
gradients, waste, climatic
conditions, daily
operations), provided with a
leak-detection system, and
designed to drain and
remove liquids.

Drawings and System Descriptions listed above
under References;
24590-WTP-DC-PS-0l-001, Rev 2, Pipe Stress
Design Criteria including "Pipe Stress Criteria" and
"Span Method Criteria";
24590-WTP-3PS-MPCO-TPOO8, Rev. 0,
Engineering Specification for Vessel-Mounted
Vertical Transfer Pumps - LAW Facility;
24590-WTP-PER-PL-02-00I, Rev. 5, Piping
Manterial Class Description

Drawings listed above under References;
24590-WTP-DB-ENG-01-00l, Rev 1A, Basis of
Design;

The expected flow paths for the ancillary equipment are
identified on the P&IID drawing(s) for each system. The
System Descriptions for the LCP and RLD systems discuss the
expected normal operating conditions and potential upset
conditions for much of the ancillary equipment The Pipe Stress
Design Criteria specifies the ASME B31.3 code for piping
design. This code requires piping to be designed to the highest
pressure that can be developed in a piping system assuring that
maximum operating stresses remain within code allowables.
The Engineering Specification for Vessel-Mounted Vertical
Transfer Pumps - LAW Facility specifies hydrotest design
margins to assure pump integrity. Piping material classes
(specifications) are shown on the P&ID drawings. The Piping
Material Class Description document lists the bounding
pressure and temperature limits for each piping material class.
The ancillary equipment considered in this assessment is
located in process cells and process areas inside the LAW
facility. Secondary containment for ancillary equipment within
the cells and areas is provided by the liners, sumps, and drains
within the cells which are outside the scope of this integrity
assessment. The Basis of Design requires that "Tank system
ancillary equipment that manages dangerous waste shall have
secondary containment." and "All secondary containments will
be provided with drains and leak detection systems for
detection of primary containment leaks." All of the process
bulge secondary containments are equipped with open floor
drains and drain lines terminating in the local process cell
sumps or RLD system vessels as shown on the P&IDs.
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IQRPE REVIEW
OF

THE LOW ACTIVITY WASTE FACILITY OFFGAS PROCESS (LOP) SYSTEM
MELTER I AND MELTER 2 SBS CONDENSATE VESSELS

(LOP-VSL-00001/2)

"I, Tarlok S. Hundal, have reviewed and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
Low Activity Waste Facility (LAW) Offgas Process (LOP) System Melter I and
Melter 2 SBS Condensate Vessels (LOP-VSL-00001/2) as required by The
Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable
paragraphs [i.e., (a) through (g)]."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is six (6) pages numbered one (1) through six (6).
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EXPIRES: 02/15/o&

Signature Date
RPP-WTP
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COGEMA-IA-034, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE LOW ACTIVITY WASTE FACILITY OFFGAS PROCESS (LOP) SYSTEM
MELTER I AND MELTER 2 SBS CONDENSATE VESSELS

(LOP-VSL-00001/2)

COGEMA-IA-034
Rev. 0

Please note that source, special nuclear and byproduct materials, as defined in
the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department of
Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority.
DOE asserts, that pursuant to the AEA, it has sole and exclusive responsibility
and authority to regulate source, special nuclear, and byproduct materials at
DOE-owned nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



Low-Activity Waste (LAW) Primary Offgas Process System (LOP) COGEMA-IA-034, Rev. 0
Melter I & Melter 2 SBS Condensate Vessels, LOP-VSL-00001/2

p oThis Integrity Assessment includes two LAW LOP Melter 1 & Melter 2 SBS Condensate Vessels: LOP-VSL-00001/2
As sc e is Integrity including their appurtenances, located in cells L-0123/L0124 respectively, at Elevation 3'-O" in the LAW VitrificationS AssessmentBulig

Building.
The following Specifications are listed in Material Requisition No. 24590-QL-MRD-MVAO-00002, Rev. I (including
Supplement Nos. SOI thru SO8 to Rev. 1 of the Material Requisition):
Engineering Specification for Pressure Vessel Design and Fabrication;
Engineering Specification for Pressure Vessel Fatigue Analysis;
Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;
General Specification for Supplier Quality Assurance Program Requirements;
Specification for Positive Material Identification (PMI);
General Specification for Packing, Shipping, Handling, and Storage Requirements;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Engineering Specification for Structural Design Loads for Seismic Category III & IV Equipment and Tanks.

Specifications, Drawings Drwns
5a s D24590-LAW-MV-LOP-00001, Rev. 0, Equipment Assembly LAW Melter 1 SBS Condensate Vessel (LOP-VSL-00001) (Q);
andeMechanical Data 24590-LAW-MV-LOP-00002, Rev. 0, Equipment Assembly LAW Melter 2 SBS Condensate Vessel (LOP-VSL-00002) (Q);

24590-LAW-PI-P0lT-P0002, Rev. 2, LAW Vitrification Building General Arrangement Plan at El. 3'-0";
24590-LAW-PI-POIT-POO10, Rev. 3, LAW Vitrification Building General Arrangement Section K-K and L-L;
24590-LAW-M5-V17T-P0007, Rev. 0, Process Flow Diagram LAW Melter I Primary Offgas Treatment System
(System LOP);
24590-LAW-M5-Vl7T-P0008, Rev. 0, Process Flow Diagram LAW Melter 2 Primary Offgas Treatment System
(System LOP);
24590-LAW-M6-LOP-00001, Rev. 0, P & ID-LAW Primary Offgas Process System Melter 1 (Q);
24590-LAW-M6-LOP-00002, Rev. 0, P & ID-LAW Primary Offgas Process System Melter 2 (Q).

Mechanical Data Sheets:
24590-LAW-MVD-LOP-00004, Rev.0, LAW Melter I SBS Condensate Vessel (LOP-VSL-00001);
24590-LAW-MVD-LOP-00005, Rev.0, LAW Melter 2 SBS Condensate Vessel (LOP-VSL-00002).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Information" were reviewed and found to furnish adequate design controls and requirements to ensure the design intent fully

Summary of Assessment satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations for Tank
Systems.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP)
Melter 1 & Melter 2 SBS Condensate Vessels, LOP-VSL-00001/2

COGEMA-IA-034, Rev. 0

--- Informiatio-rA-SIWd-;--'1" 7"-Surc'dot5f fftor~~atio~ Assessment:

Vessel design standards are
appropriate and adequate for the
vessel's intended use.

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheets listed above
under References;

24590-LAW-3YD-LOP-00001, Rev. 0, System
Description for LOP and LVP: LAW Melter Offgas.

The LAW LOP system Melter 1 and Melter 2 SBS Condensate
Vessels, LOP-VSL-00001/2 and their appurtenances are to be
designed to the ASME Section VIII, Division I rules which are
appropriate for pressure vessels operating with mixed waste
solutions over the pressure and temperature ranges specified for
these vessels. Supplementary requirements are specified in the
Engineering Specification for Pressure Vessel Design and
Fabrication. Supplementary requirements address pressure
vessel, positive material identification, lifting attachment design,
equipment drop evaluation, fabrication tolerances, acceptable
welding procedures for the vessel and appurtenances, welder
qualifications and testing records, NDE inspections and records,
and lifting, packaging, shipping, handling and storage
requirements. The vessels are subjected to cyclic loading. The
Specificatior-for Fatigue Analysis requires the use of ASME
Section VIII, Division 2 rules for vessel components with a high
number of load cycles. These are adequate and acceptable
design standards for the intended use of the vessels. The LOP-
VSL-00001/2 are vertical vessels with a 144 in. ID and a height
of 98 in. from the bottom tangent line to the top tangent line.
The vessels' top and bottom Flanged & Dished (F & D) heads
and shells are built with 5/8" thick plate. Each vessel is
supported on a cylindrical skirt (1/2" thick plate by approx. 2'-8"
high) which in turn is supported on a base plate anchored to the
concrete floor at Elev. 3'-0". Each vessel has internal
equipment such as an eductor, spay nozzle, and piping that are
supported from the vessel's top head. Material for the shell, top
and bottom heads, and vessel's internal equipment is Hastelloy
C-22 (SB-575 N06022) and is hereafter referred to as C-22.
Each vessel's shell and bottom head has an external cooling coil
jacket made of SA-312 304 stainless steel (0.030% maximum
carbon content) half-pipe section. The supporting skirt is
specified as SA-240 304 stainless steel plate (0.030% maximum
carbon content) and is hereafter referred to as 304. The
operating volume is to be about 7,400 gallons and the total
internal volume is to be about 9.050 eallons.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP)
Melter 1 & Melter 2 SBS Condensate Vessels, LOP-VSL-00001/2

Page 3 of 6

COGEMA-IA-034, Rev. 0

7-. Inforn ationAssessd: 1: 7 ource of 1itotAtihii Assessment

The LOP Melter I and Melter 2 SBS Condensate Vessels, LOP-
VSL-00001/2 are standard ASME Section VIII, Div. I vessels.

If a non-standard vessel is to be The Mechanical Data Sheets require that the ASME Section

used, the design calculations Specifications listed under Material Requisition, VIII, Division I vessels be delivered after design, fabrication,

demonstrate sound engineering Drawings, and Mechanical Data Sheets listed above inspection and testing with an ASME code stamp and that the

principles of construction. under References. vessels be nationally registered. Supplemental design
information is provided by the reference documents listed in the
Source of Information column for utilizing sound engineering
principles of construction of the vessels.
The Mechanical Data Sheets identify each vessel's operating
pressure and temperature ranges, the materials selected for the
vessel, the corrosion allowance, the vessel quality level, and its
seismic category. The design specification for the vessel
requires specific consideration of the operating pressures and
temperatures and seismic loads in the design process. ASME
Section VIII, Div. I requires that the corrosion allowance

Vessel has adequate strength Specifications listed under Material Requisition, thickness shall be excluded from the nominal vessel thickness

after consideration of the , Drawings, and Mechanical Data Sheets listed above when evaluating the adequacy of the vessel components to

corrosion allowance, to withstand under References; sustain the applicable loads at end of life. The Engineering

the operating pressure, operating Specification for Seismic Qualification Criteria for Pressure
' 24590-LAW-3YD-LOP-00001, Rev. 0, System Vessels adopts ASME Section VIII, Div. 2 design rules to

temperature, and seismic loads. Description for LOP and LVP: LAW Melter Offgas. address seismic design and analysis of the vessel and ASME
Section VIII, Div.I for the design of the vessel supports.
Detailed requirements for seismic load determination are
furnished in the Specification for Structural Design Loads for
Seismic Category III & IV Equipment and Tanks. These codes
and standards are adequate and appropriate for the design of the
LOP vessels to withstand operating pressure and temperature
loads and seismic loads for the specified design life.

2/4/04



Low-Activity Waste (LAW) Primary Offgas Process System (LOP)
Melter 1 & Melter 2 SBS Condensate Vessels, LOP-VSL-00001/2

COGEMA-IA-034, Rev. 0

Page 4 of 6

[-; Iiifoiiiiaiion-Assesed - SourceintornmatioiV7 T 7 n Assessment

The Engineering Specification for Pressure Vessel Design and
Specifications listed under Material Requisition Fabrication requires the use of ASME BPV Code, Section VIII,

Vessel foundation will maintain above under References; Division 1 for the design of the vessel supports. This code

the load of a full vessel, ensures an adequate design for the vessel supports. Chapter 14
24590-WTP-DB-ENG-01-001, Rev. IA, Basis of of the Basis of Design document requires that the vessel
Design. foundation design must be adequate to support the loads from

full vessels.

t0 if in an area subject to flooding, Specifications listed under Material Requisition Buoya rces of an emty vessel in flode o aranchredundr Reerenes.mandatory standard design load case in the Specification for
Stv lPressure Vessel Design and Fabrication.

The Basis of Design document requires that all structural
foundations for outdoor equipment to extend a distance below

Vessel system will withstand the 24590-WTP-DB-ENG-Ol-001, Rev. IA, Basis of grade that exceeds the 30" depth of the frost line. The vessels
effects of frost heave. Design. are located inside/interior of the building at Elev. 3'-0" level,

and the building's lower level floor is at Elev. (-) 21'-0",
therefore, the vessels' foundations are not subject to frost heave.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP)
Melter 1 & Melter 2 SBS Condensate Vessels, LOP-VSL-00001/2

COGEMA-IA-034, Rev. 0

I[- nfniratioi-Assessed -77 Source of Inormation Asesinint

Characteristics of the waste to be
stored or treated have been
identified (ignitable, reactive,
toxic, specific gravity, vapor
pressure, flash point, storage
temperature)

Mechanical Data Sheets listed above under
References;

Plant Item Material Selection Data Sheet,
24590-LAW-NID-LOP-P0002, Rev. 0,
LOP-VSL-00001 & LOP-VSL-00002 (LAW)
Melter 1 & Melter 2 SBS Condensate Vessel;
24590-WTP-PSAR-ESH-01-002-03, Rev. 1,
Preliminary Safety Analysis Report to Support
Construction Authorization: LAW Facility Specific
Information;
Ecology Permit # WA7890008967, Dangerous
Waste Portion of the Hanford Facility Resource
Conservation and Recovery Act Permitfor the
Treatment, Storage, and Disposal ofDangerous
Waste, Chapter 10, and Attachment 51, "Waste
Treatment and Immobilization Plant."

The Mechanical Data Sheets present the waste specific gravity,
storage temperatures and pressures. The Plant Item Material
Selection Data Sheet addresses the pH range and chemical
composition of the waste to select appropriate vessel materials
and specify the corrosion allowance. Other waste characteristics
that are hazardous, such as ignitability, reactivity, and toxicity
are addressed by the Preliminary Safety Analysis Report for the
LAW Vitrification Building and in Part A of the Permit, as an
integral part of the design process. The LOP vessels provide
primary confinement of the waste during normal operations,
abnormal operations and during and after a Design Basis
Earthquake. Each vessel contimally pumps condensate to SBS
column vessel (LOP-SCB-00001/2) to maintain their operation
level. The recirculation process helps prevent the build-up of
any flammable gases. The vessels are grounded to control
ignition sources.

The Plant Item Material Selection Data Sheet demonstrates that
Plant Item Material Selection Data Sheet, the vessels are designed to process the wastes discussed above.

Vessel is designed to store or 24590-LAW-Ni D-LOP-P0002, Rev. 0, The System Description discusses normal and abnormal
treat the wastes with the LOP-VSL-0000 I & LOP-VSL-00002 (LAW) operations for the LOP vessels. The solids accumulated in the
characteristics defined above and Melter 1 & Melter 2 SBS Condensate Vessel; vessels are suspended by the Eductors (LOP-EDUC-00001/2)
any treatment reagents. 24590-LAW-3YD-LOP-00001, Rev. 0, System powered by a side stream from the recirculation line. The

Description for LOP and LVP: LAW Melter Offgas. cooled condensate is recycled via purge pumps (LOP-PMP-
00001/4) to the SBS column vessels.

The waste types are compatible
with each other.

24590-LAW-3YD-LOP-00001, Rev. 0, System
Description for LOP and LVP: LAW Melter Offgas.

The System Description for the LAW (LOP) does not describe
any operations where incompatible wastes are mixed in these
vessels for processing. The LOP system vessels function
primarily to process byproduct offgas from the LAW Melters
concentrated feed waste received from the Pretreatment Facility
(PTF).
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP)
Melter 1 & Melter 2 SBS Condensate Vessels, LOP-VSL-00001/2

COGEMA-IA-034, Rev. 0

intormation Assesed Source of Thfbinr i6i '-Assessment

The Plant Item Material Selection Data Sheet shows that the
LAW Submerged Bed Scrubber vessels, LOP-VSL-00001/2

Vessel material and protective Drawings and Mechanical Data Sheets listed above normally operate at a pH range of 2 to 7, and at a temperature

coatings ensure the vessel under References; range of 104*F to 158*F. The vessels are designed for 15 psig
structure is adequately protected Plpressure and a temperature of 2370F. Other pertinent vessel

e ect Plant Item Material Selection Data Sheet, operation and design information is provided in the Mechanicalfrom the corrosive effects of the 24590-LAW-NID-LOP-P0002, Rev. 0, Data Sheets. The material selected is C-22 and a corrosion0 waste stream and externalws LOP-VSL-00001 & LOP-VSL-00002 (LAW) allowance of 0.08 in. The LOP vessels are located in the LAWenvironments (expected to notleakror fail for the design life of Melter 1 & Melter 2 SBS Condensate Vessel; facility cells (L-0123/L-0124) at Elevation 3'-0". Each vessel's
h 24590-LAW-3YD-LOP-00001, Rev. 0, System support skirt material is 304. Each cell is equipped with a sump

.U the system) Description for LOP and LVP: LAW Melter Offgas. pump to remove any leakage. Therefore, the cells should
remain dry during normal operations which will limit external
corrosion of the vessel over the facility design life.

Mechanical Data Sheets listed above under The bases for the LOP vessel's material selection and corrosion
References; allowance are furnished in the Plant Item Material Selection

- Corrosion allowance is adequate Data Sheet. Selection of C-22 material for the vessels with a
2 for the intended service life of Plant Item Material Selection Data Sheet, corrosion allowance of 0.08 in. for a service life of 40 years is

the vessel. 24590-LAW-Ni D-LOP-P0002, Rev. 0, adequate and appropriate. The material selections and corrosion
LOP-VSL-0000l & LOP-VSL-00002 (LAW) allowances are carried forward to the Mechanical Data Sheets,
Melter I & Melter 2 SBS Condensate Vessel. consistently and correctly.

The LOP Melter 1 and Melter 2 SBS Condensate Vessels, LOP-
VSL-00001/2 are designed for continuous condensate pump out

Pressure controls (vents and to SBS Column Vessels (LOP-SCB-00001/2) which are also
9 relief valves) are adequately located at Elevation 3'-0", as shown on the drawings and

designed to ensure pressure relief described in the System Description document. The vessels are
A if normal operating pressures in DescripAon forLOP-d 0L: LAW MSytem vented via the 2"diameter outlet lines to the SBS Column

the vessel are exceeded. Vessels (LOP-SCB-00001/2) into the main offgas discharge
pipe. These vents prevent the over pressurization of the SBS
Condensate Vessels.
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COGEMA-IA-033, Rev. 0

IQRPE REVIEW R10201161
OF

THE LOW ACTIVITY WASTE FACILITY OFFGAS PROCESS (LOP) SYSTEM
SUBMERGED BED SCRUBBERS (LOP-SCB-00001/2) AND

WET ELECTROSTATIC PRECIPITATORS (LOP-WESP-00001/2)

"I, Tarlok S. Hundal, have reviewed and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
Low Activity Waste Facility (LAW) Offgas Process (LOP) System Submerged
Bed Scrubbers (LOP-SCB-00001/2) and Wet Electrostatic Precipitators (LOP-
WESP-00001/2) as required by The Dangerous Waste Regulations, namely,
WAC 173-303-640(3) applicable paragraphs [i.e., (a) through (g)]."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete. I
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is 12 pages numbered one (1) through twelve (12).

rG

%ONLL

EXPIRES: 02I15IC4o

_____ _____ ____4 - -- 0 4-
Signature Date

RPP-WTP
RECEIVED

FEB O 5 2004

BY PDC



COGEMA-IA-033, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE LOW ACTIVITY WASTE FACILITY OFFGAS PROCESS (LOP) SYSTEM
SUBMERGED BED SCRUBBERS (LOP-SCB-00001/2) AND

WET ELECTROSTATIC PRECIPITATORS (LOP-WESP-00001/2)

COGEMA-IA-033
Rev. 0

Please note that source, special nuclear and byproduct materials, as defined in
the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department of
Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority.
DOE asserts, that pursuant to the AEA, it has sole and exclusive responsibility
and authority to regulate source, special nuclear, and byproduct materials at
DOE-owned nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



Low-Activity Waste (LAW) Primary Offgas Process System (LOP) COGEMA-TA-033, Rev. 0
Submerged Bed Scrubbers, LOP-SCB-00001/2

o. Scope of this Integrity This Integrity Assessment includes two LOP Submerged Bed Scrubbers (SBS): LOP-SCB-00001/2 including their
Assessment appurtenances, located in cells L-0123/LO124 respectively, at Elevation 3-0" in the LAW Vitrification Building.

The following Specifications are listed in Material Requisition No. 24590-QL-MRA-MKAS-0000 1, Rev. 5
Engineering Specification for Pressure Vessel Design and Fabrication;
Engineering Specification for Pressure Vessel Fatigue Analysis;
Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;
General Specification for Supplier Quality Assurance Program Requirements;
Specification for Positive Material Identification (PMI);
General Specification for Packing, Shipping, Handling, and Storage Requirements;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Engineering Specification for Structural Design Loads for Seismic Category III & IV Equipment and Tanks.

Drawings:
Specifications, Drawin 24590-LAW-MK-LOP-00001001,-00001002, -00001003, all Rev. 0, Equipment Assembly LAW Submerged Bed Scrubber

ngs e (LOP-SCB-00001/2) Q (including Drawing Change Notices listed in the above referenced Material Requisition No.);
24590-LAW-Pl-P0IT-P0002, Rev. 2, LAW Vitrification Building General Arrangement Plan at El. 3'-0';
24590-LAW-Pl-POlT-P0007, Rev. 2, LAW Vitrification Building General Arrangement Section A-A, B-B, and C-C;
24590-LAW-Pl-POlT-P0010, Rev. 3, LAW Vitrification Building General Arrangement Section K-K and L-L;
24590-LAW-M5-V I 7T-P0007, Rev. 0, Process Flow Diagram LAW Melter 1 Primary Offgas Treatment System
(System LOP);
24590-LAW-M5-V7T-POO08, Rev. 0, Process Flow Diagram LAW Melter 2 Primary Offgas Treatment System
(System LOP);
24590-LAW-M6-LOP-00001, Rev. 1, P & ID-LAW Primary Offgas Process System Melter I (Q);
24590-LAW-M6-LOP-00002, Rev. 1, P & ID-LAW Primary Offgas Process System Melter 2 (Q).

Mechanical Data Sheet:
24590-LAW-MKD-LOP-00008, Rev. 1, Melter I and 2 Submerged Bed Scrubbers (LOP-SCB-00001/2).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Summary of Assessment Information" were reviewed and found to furnish adequate design controls and requirements to ensure the design intent fully

satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations for Tank
Systems.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) COGEMA-IA-033, Rev. 0
Submerged Bed Scrubbers, LOP-SCB-00001/2

___[nformation Assessed Source of Infornation Assessment

Vessel design standards are
appropriate and adequate for the
vessel's intended use.

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheet listed above
under References;

24590-LAW-3YD-LOP-00001, Rev. 0, System
Description for LOP and LVP: LAW Melter Offgas.

The LOP system Submerged Bed Scrubbers, LOP-SCB-00001/2
and their appurtenances are to be designed to the ASME Section
VIII, Division I rules which are appropriate for pressure vessels
operating with mixed waste solutions over the pressure and
temperature ranges specified for these plant items.
Supplementary requirements are specified in the Engineering
Specification for Pressure Vessel Design and Fabrication.
Supplementary requirements address pressure vessel, positive
material identification, lifting attachment design, equipment
drop evaluation, fabrication tolerances, acceptable welding
procedures for the vessel and appurtenances, welder
qualifications and testing records, NDE inspections and records,
and lifting, packaging, shipping, handling and storage
requirements. The vessels are subjected to cyclic loading. The
Specification for Fatigue Analysis requires the use of ASME
Section VIII, Division 2 rules for vessel components with a high
number of load cycles. These are adequate and acceptable
design standards for the intended use of these SBSs. The LAW
Submerged Bed Scrubbers, LOP-SCB-00001/2 are vertical with
a 120 in. ID and a height of 78 in. from bottom tangent line to
top tangent line. The top and bottom Flanged & Dished (F & D)
heads and shell are built with minimum 5/8" thick plate. Each
SBS is supported on a cylindrical skirt (1/2" minimum thick
plate by approx. 5-7" high) which in turn is supported on a base
plate anchored to the concrete floor at Elev. 3'-0". The SBSs
have internal equipment such as coil and scrubber bed supported
from the top head. Material for the shell, top and bottom heads,
and internal equipment is Hastelloy C-22 (SB-575 N06022) and
is hereafter referred to as C-22. The vessel's shell and bottom
head has an external cooling coil jacket made of SA-312 304
stainless steel half-pipe section. The supporting skirt is
specified as SA-240 304 stainless steel plate (0.030% maximum
carbon content) and is hereafter referred to as 304. The
operating volume is to be about 3,690 gallons and the total
internal volume is to be about 4,950 gallons.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP)
Submerged Bed Scrubbers, LOP-SCB-00001/2

I Information Assessed

If a non-standard vessel is to be
used, the design calculations
demonstrate sound engineering
principles of construction.

Vessel has adequate strength,
after consideration of the
corrosion allowance, to withstand
the operating pressure, operating
temperature, and seismic loads.

Source of Information

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheet listed above
under References.

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheet listed above
under References;

24590-LAW-3YD-LOP-00001, Rev. 0, System
Description for LOP and LVP: LAW Melter Offgas.

COGEMA-IA-033, Rev. 0

Assessment

The LOP Submerged Bed Scrubbers, LOP-SCB-00001/2 are
standard ASME Section VIII vessels. The Mechanical Data
Sheet requires that the ASME Section VIII, Division 1 plant
items be delivered after design, fabrication, inspection and
testing with an ASME code stamp and be nationally registered.
Supplemental design information is provided by the reference
documents listed in the Source of Information column for
utilizing sound engineering principles of construction of the
vessels.
The Mechanical Data Sheet identifies SBSs' (including
appurtenances) operating pressure and temperature ranges, the
materials selected for the vessel, the corrosion allowance, and
the vessel quality level which determines the requirements for
seismic design. The specifications require specific
consideration of the operating pressures and temperatures and
seismic loads in the design process. ASME Section VIII, Div. 1
requires that corrosion allowance thickness shall be excluded
from nominal vessel thickness when evaluating the adequacy of
vessel components for these loads at end of life. The
Engineering Specification for Seismic Qualification Criteria for
Pressure Vessels adopts ASME Section VIII, Div. 2 design rules
to address seismic design and analysis of the SBS and ASME
Section VIII, Div. 1 for supports. Detailed requirements for
seismic load determination are furnished in the Specification for
Structural Design Loads for Seismic Category III & IV
Equipment and Tanks. These codes and standards are adequate
and appropriate for design of the SBS to withstand operating
pressure and temperature loads and seismic loads for the
specified design life.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) COGEMA-IA-033, Rev. 0
Submerged Bed Scrubbers, LOP-SCB-00001/2

Information Assessed Source of Information Assessrent

The Engineering Specification for Pressure Vessel Design and
Specifications listed under Material Requisition Fabrication requires the use of ASME BPV Code, Section VIII,

Vessel foundation will maintain above under References; Division I for the design of the SBS supports. This code

the load of a full vessel. ensures an adequate design for the SBS supports. Chapter 14 of
24590-WTP-DB-ENG-01-001, Rev. IA, Basis of the Basis of Design document requires that the foundation for
Design. each plant item be adequate to support the loads from full

vessels.

Buoyant forces of an empty vessel in a flooded room are a
v If in an area subject to flooding, Specifications listed under Material Requisition d standad de loadssase th Specficatin for

the vessel is anchored. under References.PrsueVslDsinadFbcto.
Pressure Vessel Design and Fabrication.

The Basis of Design document requires that all structural
foundations for outdoor equipment to extend a distance below

Vessel system will withstand the 24590-WTP-DB-ENG-0l-001, Rev. IA, Basis of grade that exceeds the 30" depth of the frost line. The SBSs are
effects of frost heave. Design. located inside/interior of the building at Elev. 3'-O" level, and

the building's lower level floor is at Elev. (-) 21 '-0", therefore,
the foundations are not subject to frost heave.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP)
Submerged Bed Scrubbers, LOP-SCB-00001/2

I Information Assessed

Characteristics of the waste to be
stored or treated have been
identified (ignitable, reactive,
toxic, specific gravity, vapor
pressure, flash point, storage
temperature)

Source of Information

Mechanical Data Sheet listed above under
References;

Plant Item Material Selection Data Sheet,
24590-LAW-NID-LOP-POQOl, Rev. 0,
LOP-SCB-00001/2 (LAW) Melter 1 and Melter 2
Submerged Bed Scrubbers (SBS);
24590-WTP-PSAR-ESH-0 1-002-03, Rev. 1,
Preliminary Safety Analysis Report to Support
Construction Authorization: LAW Facility Specific
Information;
Ecology Permit # WA7890008967, Dangerous
Waste Portion of the Hanford Facility Resource
Conservation and Recovery Act Permitfor the
Treatment, Storage, and Disposal ofDangerous
Waste, Chapter 10, and Attachment 51, "Waste
Treatment and Immobilization Plant."

COGEMA-IA-033, Rev. 0

Assessment

The Mechanical Data Sheet presents the waste specific gravity,
storage temperatures and pressures. The Plant Item Material
Selection Data Sheet addresses the pH range and chemical
composition of the waste to select appropriate materials and
specify the corrosion allowance. Other waste characteristics
that are hazardous, such as ignitability, reactivity, and toxicity
are addressed by the Preliminary Safety Analysis Report for the
LAW Vitrification Building and in Part A of the Permit as an
integral part of the design process. The SBSs provide primary
confinement of the waste during normal operations, abnormal
operations and during and after a Design Basis Earthquake.
Each vessel continually discharges offgas through the outlet line
at its top ard the liquid circulation -helps prevent the build-up of
any flammable gases. These plant items are grounded to control
ignition sources.

Plant Item Material Selection Data Sheet, The Plant Item Material Selection Data Sheet demonstrates that

Vessel is designed to store or 24590-LAW-NSD-LOP-PhOOI, Rev. 0, the vessel is designed to process the wastes discussed above.

treat the wastes with the LOP-SCB-00001/2 (LAW) Mevter I and Meter 2 The System Description discusses normal and abnormal
threaterwsts weithd tbe LOSCb0gdBed (LAWbb) Melter 1andMeloperations for the SBSs. To help remove the solids the re-characteristics defined above and Submerged Bed Scrubbers (SBS); circulated stream is pumped through 8 lances that agitate the
any treatment reagents. 24590-LAW-3YD-LOP-0000l, Rev. 0, System bottom of the SBS column and consolidate the solids near the

Description for LOP and LVP: LAW Melter Offgas. pump suction.

The waste types are compatible
with each other.

24590-LAW-3YD-LOP-00001, Rev. 0, System
Description for LOP and LVP: LAW Melter Offgas.

The System Description for the LAW (LOP) does not describe
any operations where incompatible wastes are mixed in the
SBSs for processing. They function primarily to process
byproduct offgas from the LAW melters concentrated feed
waste received from the Pretreatment Facility (PTF).
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) COGEMA-IA-033, Rev. 0
Submerged Bed Scrubbers, LOP-SCB-00001/2

information Asss]d Source of Infornation Assessment

The Plant Item Material Selection Data Sheet shows that the

Drawings and Mechanical Data Sheet listed above LAW Submerged Bed Scrubbers, LOP-SCB-00001/2 normally
Vessel material and protective under References; operate at a pH range of 3 to 8 and at a temperature of about
coatings ensure the vessel 122"F. They are designed for 15 psig pressure and a
structure is adequately protected Plant Item Material Selection Data Sheet; temperature of 237 *F. Other pertinent vessel operation and

$ from the corrosive effects of the design information is provided in the Mechanical Data Sheet.
waste stream and external 24590-LAW-N I D-LOP-POO l, Rev. 0, The material selected is C-22 and a corrosion allowance of 0.04

.2 niomet epctdt o LOP-SCB-00001/2 (LAW) Melter 1 and Melter 2environments (expected to not Sumre e cubr SS;in. The SBSs are located in the LAW cells (L-0123/L-0124) at
leak or fail for the design life of Elevation 3'-0". The vessel's support skirt material is 304. This

0 the system) Description for LOP and LVP: LAW Melter Offgas. cell is equipped with a sump to pump out any leaks. Therefore,
the cell should remain dry during normal operations which will
limit external corrosion of the vessel over the facility design life.

Mechanical Data Sheet listed above under The bases for the SBSs' material selection and corrosion
References; allowance are furmished in the Plant Item Material Selection

Corrosion allowance is adequate Data Sheet. Selection of C-22 and 304 materials with a
-for the-intended service life of Plant ItemMaterial Selection Data Sheet; corrosion allowance of 0.04 in. for a service life of 40 years is
the vessel. 24590-LAW-N ID-LOP-POOOl, Rev. 0, adequate and appropriate. The material selections and corrosion

LOP-SCB-00001/2 (LAW) Melter 1 and Melter 2 allowances are carried forward to the Mechanical Data Sheet,
Submerged Bed Scrubbers (SBS). consistently and correctly.

The LOP Submerged Bed Scrubbers , LOP-SCB-00001/2 are
designed for unrestricted continuous liquid overflow through
two 4" diameter lines to the SBS Condensate Vessels (LOP-

Presse conos) vendeqt an Drawings listed above under References; VSL-0000 1/2) which are also located at Elevation 3'0", as
relie valesre adeutel shown on the drawings and described in the System Description

inem topenre pressures reief 24590-LAW-3YD-LOP-00001, Rev. 0, System document. The offgas also flows unrestrictedly via the 10"
th if essrmal opat eres Description for LOP and LVP: LAW Melter Offgas. diameter outlet lines to the LAW Wet Electrostatic Precipitators

(LOP-WESP-00001/2). The unrestricted liquid overflow and
offgas discharge prevent the over pressurization of the
Scrubbers.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) COGEMA-IA-033, Rev, 0
Wet Electrostatic Precipitators, LOP-WESP-00001/2

Scope of this Integrity This Integrity Assessment includes two LOP Wet Electrostatic Precipitators: LOP-WESP-00001/2 including their
Assessment appurtenances, located in cells L-0123/LO124 respectively, at Elevation 3-0" in the LAW Vitrification Building.

The following Specifications are listed in Material Requisition No. 24590-QL-MRA-MKEO-00001, Rev. 4 (including MRS
No. SOO1 to Rev. 4):
Engineering Specification for Pressure Vessel Design and Fabrication;
Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;
General Specification for Supplier Quality Assurance Program Requirements;
Specification for Positive Material Identification (PMI);
General Specification for Packing, Shipping, Handling, and Storage Requirements;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Engineering Specification for Structural Design Loads for Seisnic Category III & IW Equipment and Tanks.

&peciications and Engineering Specification for Wet Electrostatic Precipitators (WESPs), (including SCN No. 24590-WTP-3PN-MKEO-00001).

Drawings 
Drawings:
24590-LAW-PI-POIT-P0002, Rev. 2, LAW Vitrification Building General Arrangement Plan at El. 3-0";
24590-LAW-Pl-POIT-P0007, Rev. 2, LAW Vitrification Building General Arrangement Section A-A, B-B, and C-C;
24590-LAW-PI-POlT-POOlO, Rev. 3, LAW Vitrification Building General Arrangement Section K-K and L-L;
24590-LAW-M5-V 1 7T-P0007, Rev. 0, Process Flow Diagram LAW Melter I Primary Offgas Treatment System
(System LOP);
24590-LAW-M5-V17T-P0008, Rev. 0, Process Flow Diagram LAW Melter 2 Primary Offgas Treatment System
(System LOP);
24590-LAW-M6-LOP-00001, Rev. 1, P & ID-LAW Primary Offgas Process System Melter I (Q);
24590-LAW-M6-LOP-00002, Rev. 1, P & ID-LAW Primary Offgas Process System Melter 2 (Q);

For each itern of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of Information"
Summary of Assessment were reviewed and found to furnish adequate design controls and requirements to ensure the design intent fully satisfies the

requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations for Tank Systems.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) COGEMA-IA-033, Rev. 0
Wet Electrostatic Precipitators, LOP-WESP-00001/2

Information Assessed Source of Infonnation Assessment

The LOP system Wet Electrostatic Precipitators, LOP-WESP-
0000 1/2 including appurtenances are to be designed to the
ASME Section VIII, Division I rules which are appropriate for
pressure vessels operating with mixed waste solutions over the
pressure and temperature ranges specified for these plant items.
Supplementary requirements are specified in the Engineering
Specification for Pressure Vessel Design and Fabrication.
Supplementary requirements address pressure vessel, positive
material identification, lifting attachment design, equipment
drop evaluation, fabrication tolerances, acceptable welding

Specifications listed under Material Requisition and procedures for the vessel and appurtenances, welder

c Vessel design standards are Drawings listed above under References; qualifications and testing records, NDE inspections and records,
appropriate and adequate for the and lifting, packaging, shipping, handling and storage

requirements. These are adequate and acceptable designQ vessel's intended use. 24590-LAW-3YD-LOP-0000l, Rev. 0, System standards for the intended use of these plant items. TheDescription for LOP and LVI': LAW Melter Offgas. Specification for the LAW Wet Electrostatic Precipitators show
that the LOP-WESP-00001/2 are vertical with a 8'-0" OD and a
height of 21'-6" from bottom of skirt to the top. Each WESP is
to be supported on a skirt which in turn is to be supported on a
base plate anchored to the concrete floor at Elev. 3'-0".
Material specified for the vessel is 6% Molybdenum stainless
steel alloy (e.g., AL-6XN) with 0.04" corrosion allowance and
is hereafter referred to as 6% Mo. The material for supporting
skirt plate is specified as SA-240 304 or 316 stainless steel
(0.030% maximum carbon content) and is hereafter referred to
as 304 or 316.

Page 8 of 122/4/04



Information A ssessed Source of Information Assessment

The LOP Wet Electrostatic Precipitators, LOP-WESP-00001/2
are standard ASMI Section VIII, Division 1 vessels. The

If a non-standard vessel is to be Specification for the WESPs requires that the ASME Section

used, the design calculations Specifications listed under Material Requisition and VIII, Division 1 plant items be delivered after design,

demonstrate sound engineering Drawings listed above under References. fabrication, inspection and testing with an ASME code stamp

principles of construction. and be nationally registered. Supplemental design information
is provided by the reference documents listed in the Source of
Information column for utilizing sound engineering principles of
construction of the WESPs.
The Specification for the WESPs identifies their operating
pressure and temperature ranges, the materials selected for the
vessel, the corrosion allowance, and the vessel quality level
which determines the requirements for seismic design. The
specifications require specific consideration of the operating
pressures and temperatures and seismic loads in the design
process. ASME Section VIII, Div. 1 requires that corrosion

Vessel has adequate strength, Specifications listed under Material Requisition and allowance thickness shall be excluded from nominal vessel

after consideration of the Drawings listed above under References; thickness when evaluating the adequacy of vessel components

corrosion allowance, to withstand for these loads at end of life. The Engineering Specification for

the operating pressure, operating 24590-LAW-3YD-LOP-00001, Rev. 0, System Seismic Qualification Criteria for Pressure Vessels adopts

temperature, and seismic loads. Description for LOP and LVP: LAW Melter Offgas. dsin aSnedtin Vansis 2 design rules to address sei ic

Div. I for the design of the vessel supports. Detailed
requirements for seismic load determination are furnished in the
Specification for Structural Design Loads for Seismic Category
III & IV Equipment and Tanks. These codes and standards are
adequate and appropriate for design of the WESP to withstand
operating pressure and temperature loads and seismic loads for
the specified design life.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) COGEMA-IA-033, Rev. 0
Wet Electrostatic Precipitators, LOP-WESP-00001/2

Information Assessed Source of Information Asssmnt

The Engineering Specification for Pressure Vessel Design and
Specifications listed under Material Requisition Fabrication requires the use of ASME BPV Code, Section VIII,

Vessel foundation will maintain above under References; Division 1 for the design of the WESP supports. This code

the load of a full vessel. ensures an adequate design for the WESP supports. Chapter 14
24590-WTP-DB-ENG-01-001, Rev. lA, Basis of of the Basis of Design document requires that the foundation
Design. for each plant itemn be adequate to support the loads from full

vessels.

'n If in an area subject to flooding, Specifications listed under Material Requisition man r stan e ly cse the Specificatin for
Sthe vessel is anchored. under References.

0 ~Pressure Vessel Design and Fabrication.

The Basis of Design document requires that all structural
foundations for outdoor equipment to extend a distance below

Vessel system will withstand the 24590-WTP-DB-ENG-01-001, Rev. lA, Basis of grade that exceeds the 30" depth of the-frost line. The WESPs
effects of frost heave. Design. are located inside/interior of the building at Elev. 3'-O" level,

and the building's lower level floor is at Elev. (-) 21'-0",
therefore, the foundations are not subject to frost heave.
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP)
Wet Electrostatic Precipitators, LOP-WESP-00001/2

Information Assessed Source of Information

COGEMA-IA-033, Rev. 0

Assessment

Characteristics of the waste to be
stored or treated have been
identified (ignitable, reactive,
toxic, specific gravity, vapor
pressure, flash point, storage
temperature)

Specification for WESPs listed above under
References;

24590-WTP-PSAR-ESH-01-002-03, Rev. 1,
Preliminary Safety Analysis Report to Support
Construction Authorization: LAW Facility Specific
Information;
WA7890008967, Dangerous Waste Portion of the
Hanford Facility Resource Conservation and
Recovery Act Permitfor the Treatment, Storage, and
Disposal ofDangerous Waste, Chapter 10, and
Attachment 51-j-" Waste Treatment and
Immobilization Plant."

The Specification for WESPs presents the offgas temperatures,
pressures, and chemical composition to select appropriate
materials and specify the corrosion allowance. Other waste
characteristics that are hazardous, such as ignitability, reactivity,
and toxicity are addressed by the Preliminary Safety Analysis
Report for the LAW Vitrification Building and in Part A of the
Permit, as an integral part of the design process. The WESPs
provide primary confinement of the waste during normal
operations, abnormal operations and during and after a Design
Basis Earthquake. These plant items are grounded to control
ignition sources.

Vessel is designed to store or TeSse ecito icse omladanra
treat the wastes with the 24590-LAW-3YD-LOP-00001, Rev. 0, System herat ns foD te r SP iscusses normal and abnornal
characteristics defined above and Description for LOP and LVP: LAW Melter Offgas. operins or he W Sns.
anyflushg/rinsing or wash downs.

The waste types are compatible
with each other.

24590-LAW-3YD-LOP-00001, Rev. 0, System
Description for LOP and LVP: LAW Melter Offgas.

The System Description for the LAW (LOP) does not describe
any operations where incompatible wastes are mixed in the
WESPs for processing. They function primarily to process
byproduct offgas from the LAW melters concentrated feed
waste received from the Pretreatment facility (PTF).
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Low-Activity Waste (LAW) Primary Offgas Process System (LOP) COGEMA-IA-033, Rev. 0
Wet Electrostatic Precipitators, LOP-WESP-00001/2

Inormation Assessed -Source 6f Informnation Assessment

The Engineering Specification for WESPs and Plant Item
Material Selection Data Sheet show that the WESPs, LOP-

o Vessel material and protective Drawings and Specifications listed above under WESP-00001/2 normally operate at a pH range of 0.71 to 1.57
' coatings ensure the vessel References; and at a temperature of 121'F (+/- 15*F). They are designed for

s structure is adequately protected 24590-LAW-NID-LOP-P0003, Rev. 0 a range of + 1 atmospheric to (-1) atmospheric pressure and for
z. from the corrosive effects of the Plant Item Material Selection Data Sheet, 170'F temperature. The material selected is 6% Mo alloy and a

waste stream and external Melter I and Melter 2 Wet Electrostatic Precipitator corrosion allowance of 0.04 in. The WESPs are located in the
environments (expected to not (WESP), LOP-WESP-00001/2 (LAW); LAW cells (L-0123/L-0124) at Elevation 3'-0". The WESPs'
leak or fail for the design life of 24590-LAW-3YD-LOP-00001, Rev. 0, System support skirt material is 304 or 316. Each cell is equipped with

r the system) Description for LOP and LVP: LAW Melter Offgas. a sump to pump out any leaks. Therefore, the cell should remain
dry during normal operations which will limit external corrosion
of the vessel over the facility design life.

Specification for WESPs listed above under
References; The material selection and corrosion allowance are furnished in

Corrosion allowance is adequate 24590-LAW-NlD-LOP-P0003, Rev. 0 the Plant item Material Selection Data Sheet and Specification
0 for the intended service life of Plant Iten-Material Selection-Data Sheet, for WESPs. Selection of-6% Mo alloy with a corrosion

the vessel. Melter 1 and Melter 2 Wet Electrostatic Precipitator allowance of 0.04 in. for a service life of 40 years, appear to be
(WESP), LOP-WESP-00001/2 (LAW). adequate and appropriate.

The LOP Wet Electrostatic Precipitators, LOP-WESP-00001/2
Pressure controls (vents and are inline vessels designed for unrestricted upward continuous

C4 relief valves) are adequately ' flow of offgas to the HEPA pre-heaters for further processing
designed to ensure pressure relief 24590-LAW-3YD-LOP-0000l, Rev. 0, Syste and for the unrestricted condensate gravity flow down into the
if normal operating pressures in for LOP and LVP: LAW MelterC3/C5 drain/sump collection vessel (RLD-VSL-00004), as
the vessel are exceeded. shown on the drawings and described in the System Description

document.
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COGEMA-IA-042, Rev. 0

R102732 10
IQRPE REVIEW

OF
THE LOW ACTIVITY WASTE (LAW) FACILITY ELEVATION 28'-0" LEVEL-

SECONDARY CONTAINMENT

"I, Tarlok S. Hundal have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties were
independent review of the current design for the Low Activity Waste (LAW) Facility
Elevation 28'-0" Level Secondary Containment, as required by The Dangerous Waste
Regulations, namely, WAC 173-303-640(3) applicable paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is nine (9) pages numbered 1 through 9.

EXPIRES: 02115/4 I

Signature Date

;q yc-d4--I4- /K~ye &C1§V6,



COGEMA-IA-042, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT OF
LOW ACTIVITY WASTE (LAW) FACILITY

ELEVATION 28'-0" LEVEL-
SECONDARY CONTAINMENT

COGEMA-IA-42

REV. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



Low Activity Waste (LAW) Facility Elev. 28'-0" Level - Secondary Containment COGEMA-IA-042, Rev. 0

m Scope of this Integrity This Integrity Assessment addresses Low Activity Waste (LAW) Facility Secondary Containment at
0
U Assessment Elev. 28'-0". The specific room considered in this assessment is L-0218.

24590-LAW-PI-POlT-P0004, Rev. 0, LAW Vitrification Building General Arrangement Plan at El. 28'-0";
6 Drawings 24590-LAW-Pl-POIT-P0009, Rev. 5, LAW Vitrification Building General Arrangement Section G-G, H-H,

and J-J.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source

Summary of Assessment of Information" were reviewed and found to furnish adequate design controls and requirements to ensure the
design intent fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640,
Dangerous Waste Regulations for Tank Systems.
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Low Activity Waste (LAW) Facility Elev. 28'-0" Level - Secondary Containment

Inforration Assessed

Description of subsurface
conditions and soil bearing
capacity are adequate.

Foundation design loads
(including full tanks) and
estimated settlement are
adequately considered.

Source of Information

24590-WTP-DC-ST-0 1-001, Rev. 1,
Structural Design Criteria;
24590-BOF-3PS-CEOI-T0001, Rev. 4,
Engineering Specification for
Excavation and Backfill;
24590-BOF3PS-C0O-T0001, Rev. 2,
Engineering Specification for Material
Testing Services;
WTSC99-1036-42-17, RPP-WTP Final
Report Geotechnical Investigation,
Shannon & Wilson Inc. (H-1616-5 1),
May 2000.

24590-WTP-DC-ST-01-001, Rev. 1,
Structural Design Criteria;
ACI 318-99, Building Code
Requirements for Structural Concrete
and Commentary;
ACI 349-01, Code Requirements for
Nuclear Safety-Related Concrete
Structures and Commentary;
ASCE 7-98, Minimum Design Loads
for Buildings and Other Structures.

COGEMA-IA-042, Rev. 0

CUssion

The Structural Design Criteria provides adequate design
guidance for both mat and spread footings based on the
Geotechnical Investigation report for the facility. Bearing
capacity and settlement design parameters are presented for
the dense Hanford Upper and Lower Sand Units and
Structural Fill. Use of the loose wind blown (dune) sands for
foundations is precluded. The Specification for Excavation
and Backfill provides structural backfill requirements based
on the geotechnical report and current codes and standards for
the selection, placing, compacting, and backfill testing of
candidate fill materials and conpleted backfills. The
Specification for Material Testing Services provides current
adequate codes and standards for testing of the candidate
structural fill materials, and in-situ testing of structural fills as
they are placed. The codes and standards are consistent with
those called out in the Specification for Excavation and
Backfill. The room identified in the scope is at Elev. 28'-0"
level inside the building; the subsurface and soil related items
do not directly associate with it but do have an overall effect
on its structural strength from the foundation below.

The Structural Design Criteria uses current adequate standards
to define design loads and load combinations (ASCE 7-98,
ACI 349-01 and ACI 318-99). Dead and fluid loads are
included in these loads and load combinations. Settlement
design parameters are included in the Structural Design
Criteria (Section 7.7, Geotechnical Design Parameters and
Foundation Design). The room identified in the scope is at
Elev. 28'-0" level inside the building; the subsurface and soil
related items do not directly associate with it but do have an
overall effect on its structural strength from the foundation
below.
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Low Activity Waste (LAW) FacUlity Elev. 28'-0" Level - Secondary Containment COGEMA-IA-042, Rev. 0

Tn format ion A ssessed Source of Tnformatior Discussion

24590-WTP-DB-ENG-01-001, Rev. 1A, The Basis of Design provides many fundamental general
Design calculation Basis of Design; TeBi s of ooeig desmny Su tal gn
approach and design basis 24590-WTP-DC-ST-01-001, Rev. 1, requrements for fooling design. The Structural Design
H gCriteria document references current adequate detailed design
sftngs withedesig Act Desin C e criteria for the design of concrete foundations and footings.P standard references (e.g., ACT 3 18-99, Building Code ACT 318-99 is referenced for the strength design of
ACI) are adequate. Requirements for Structural Concrete cmmercis refercture

and Commentary. commercial grade structures.

The specification for Furnishing and Delivering Ready-Mix
Concrete provides adequate current requirements for the

24590-WTP-3PS-DBOI-TOOG1, Rev. 6, selection of coarse and fine aggregates, and the procurement

Engineering Specification for of cementitious materials. The specification for Material

Furnishing and Delivering Ready-Mix Testing Services provides adequate test procedures for testing
Concrete; the candidate aggregates to ensure adequate concrete

Foundation material is 24590-BOF-3PS-C000-T0001, Rev. 2, durability. The Basis of Design document indicates the water
compatible with the soil. Engineering Specification for Material table lies about 200 feet below the deepest foundations;

EgingeeriScitherefore, there is little reason to expect compatibility
Testing Services; problems between the concrete foundations and the site soils.

Basis of Design GR The room identified in the scope is at Elev. 28'-0" level inside
the building; the subsurface and soil related items do not
directly associate with it but do have an overall effect on its
structural strength from the foundation below.

The Structural Design Criteria requires all structural

Foundation will withstand 24590-WTP-DC-ST-01-001, Rev. 1, foundations for outdoor components to extend below the 30"

the effects of frost heave Structural Design Criteria. frost line from the finished grade (Elev. 0'-0"). Room L-0218
is inside/interior of the building at Elevation 28'-0", therefore,
it is not subjected to the detrimental effects of frost heave.
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Low Activity Waste (LAW) Facility Elev. 28'-0" Level - Secondary Contain meat COGEMA-IA-042, Rev. 0

Information Assessed Source of Information Discussion

The Secondary Containment Design document describes and
24590-WTP-PER-CSA-02-001, Rev. 4, provides references for the design methodology, materials,
Secondary Containment Design; loads, and load combinations (including seismic loads) for the
24590-WTP-DC-ST-01-001, Rev. 1, LAW facility secondary containment components. The LAW
Structural Design Criteria; Facility PSAR document shows the room in this integrity
23590-WTP-PSAR-ESH-010002-03, assessment to be Quality Level-2 (QL-2) and Seismic
Rev. 1, Preliminary Safety Analysis Category-I (SC-I) components. The Structural Design

Seismic considerations Report to Support Construction Criteria document provides detailed discipline specific codes
Seismic cnsderations Authorization: LAW Facility Specific and standards for the design of SC-Ill LAW secondary
avdeendInformation; containment foundations, structures, and liners by the design

CaO addressed. ACI 318-99, Building Code engineers. Design loads and analysis methods for SC-Ill
Requirements for Structural Concrete secondary containments and liners are taken from the Uniform
and Commentary; Building Code. The ACI 318-99 code provides the design
UBC 1997, Uniform Building Code; requirements and load combinations for the design of the
AISC M016-89, Manual of Steel secondary containment reinforced concrete foundations and
Construction - Allowable Stress Design, structures. The AISC MO 16-89 code is used for the design of
Ninth Edition. SC-Ill secondary containment stainless steel liners and

building structural steel.
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Low Activity Waste (LAW) Facility Elev. 28'-0" Level - Secondary Containment

I __I _nformation Assessed _ Source of Information

The stored waste is
compatible with its
Secondary Containment
and leak detection hardware
based on a detailed
chemical and physical
analysis of the wastes used
and other information
sources.

24590-WTP-DB-ENG-01-001, Rev. 1A,
Basis of Design;
24590-WTP-PER-M-02-001, Rev. 3,
Material Selections for Building
Secondary Containment/Leak Detection;
24590-WTP-PER-CSA-02-00 1, Rev. 4,
Secondary Containment Design;
24590-WTP-PER-J-02-001, Rev. 4,
Leak Detection - Sump Level
Measurement in Secondary
Containment Systems.

The Basis of Design document states that the secondary
containment rooms are to be appropriately lined and any leaks
or spills will be removed within 24 hours of a leak detection
or in as timely a manner as possible. Based on a detailed
chemical and physical analysis of the wastes and other
process information sources, the Material Selections
document identifies appropriate corrosion resistant materials
for Secondary Containment liners, special protective coatings,
and leak detection hardware. The Secondary Containment
Design document provides adequate typical construction
details for liners including tank anchorage details, special
protective coatings, sumps, and leak detection equipment to
be used for Secondary Containment where required. The
Material Selections document states that special protective
coatings are acceptable where human access is allowed for
performing maintenance. Where sumps are used, the typical
details are furnished for leak detection/sump level
measurement systems equipment in the Leak Detection -
Sump Level Measurement document.
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Low Activity Waste (LAW) Facility Elev. 28'-0" Level - Secondary Containment COGEMA-IA-042, Rev. 0

SotionAssessed sOurce of in formati onI Discussi on

The design shows that the
Secondary Containment has
sufficient strength and
thickness to prevent failure
owing to pressure gradients,
static head during a release,
physical contact with the
waste, climatic conditions,
and the stress of daily
operations (e.g., vehicular
traffic).

The Secondary
Containment system has
sufficient strength in the
presence of operational
stresses from site-specific
conditions (i.e., traffic,
heavy equipment,
precipitation, frost).

Drawings listed above under
References;

24590-WTP-DB-ENG-01-001, Rev. IA,
Basis of Design;
24590-WTP-PER-CSA-02-001, Rev. 4,
Secondary Containment Design.

Drawings listed above under
References;

24590-WTP-PER-CSA-02-001, Rev. 4,
Secondary Containment Design;
24590-WTP-3PS-NLLR-T0002, Rev. 0,
Engineering Specification for
Furnishing, Detailing, Fabrication,
Delivery and Installation of Stainless
Steel Liner Plates;
24590-WTP-PER-M-02-001, Rev. 3,
Material Selections for Building
Secondary Containment/Leak Detection.

The LAW general arrangement drawings show the location of
the secondary containment room in the building. Pressure
gradients, static head during a release, physical contact with
the waste, climatic conditions, and the stresses of daily
operations are adequately stated as design goals in the Basis
of Design document. The Secondary Containment Design
document describes and provides references for the design
methodology, materials, loads, and load combinations
(including seismic loads) for the LAW facility secondary
containment components. The secondary containment being
considered is located in the room inside the LAW
Vitrification Building rather than being directly buried,
therefore, pressure gradients and vehicular traffic are not
considered applicable load cases.

The LAW facility drawings show Secondary Containment
being considered is Iistalled inside the building. Because it is
located inside the building, traffic, heavy equipment,
precipitation and frost are not applicable load cases. The
Secondary Containment Design document identifies the
applicable load cases (operational stresses) from site specific
conditions that must be considered in the design.
The Engineering Specification for Furnishing Stainless Steel
Liner Plates includes speci fic provisions for protection of and
repair of completed liners during the construction process.
The Material Selections for Building Secondary Containment
document addresses the potential effects of operations
conditions on metal liner/special protective coating integrity
and the associated maintenance requirements,
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Low Activity Waste (LAW) Facility Elev. 28'-0" Level - Secondary Containment COGEMA-JA-042, Rev. 0

Information Assessed Source of Information Discussion

The Secondary
Containment is properly
supported by a foundation
or base in order to prevent
failure from settlement,
compression, or uplift,
including the residual
effects of installation.

The placement, structural
support, and type of
material used for backfill
around and below the
Secondary Containment are
appropriate.

Drawings listed above under
References;

24590-WTP-DC-ST-01-001, Rev. 1,
Structural Design Criteria;
24590-WTP-PER-CSA-02-001, Rev, 4,
Secondary Containment Design.

Settlement, compression, or uplift including the residual
effects of installation, are addressed in the Secondary
Containment Design document and the Structural Design
Criteria. The design requirements and codes and standards
specified are adequate to satisfy these performance goals. The
design and construction specifications adequately provide for
proper foundation construction and installation of the
Secondary Containment. The LAW general arrangement
drawings provide appropriate location of the Secondary
Containment being considered.

I

Drawings listed above under
References;

24590-WTP-DC-ST-01-001, Rev. 1,
Structural Design Criteria;
24590-BOF-3PS-CEO 1 -TOGO 1, Rev. 5,
Engineering Specification for
Excavation and Backfill;
24590-BOF-3PS-C000-TOOO1, Rev. 2,
Engineering Specification for Material
Testing Services.

The LAW facility drawings show the Secondary Containment
being considered is installed inside the building. Because it is
located inside the building at Elev. 28'-0", the backfill
material requirements are not applicable; however, the design
requirements for structural support for the Secondary
Containment are adequately addressed in the Structural
Design Criteria document. The Excavation and Backfill, and
Material Testing specifications contain current adequate
industry standards for selecting and testing fill materials,
placing and compacting backfills, and testing to ensure
adequate compaction. Requirements for testing and record
keeping are adequate for both safety grade fills and
commercial grade fills are addressed in Specification for
Material Testing and Specification for Excavation and
Backfill.
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Low Activity Waste (LAW) Facility Elev. 28'-0" Level - Secondary Containment COGEMA-IA-042, Rev. 0

Inforniatioz Aissessed Source of forrnation Discssion

The design or operation
(e.g, diking & curbing)
prevents run-on or Drawings listed above under The Basis of Design document requires the design to provide
infiltration of precipitation References; adequate measures to prevent run-on or infiltration of
into the Secondary precipitation. The secondary contaimnent is located inside the
Containment system unless 24590-WTP-DB-ENG-01-001, Rev. IA LAW Vitrification Building where it is protected from direct
the collection system has Basis of Design. precipitation by the building structure as shown in the general
sufficient excess capacity arrangement drawings
(25 yr rainfall) to contain
the run-on precipitation.

.0

The Basis of Design document requires the design include

The design includes an Drawings listed above under provisions to prevent external moisture intrusion. The

external moisture barrier or References; Secondary Containment shown in the general arrangement
drawings is inside the LAW Vitrification Building which

other means to prevent 24590-WTP-DB-ENG-01-001, Rev. IA, shields it from precipitation and surface water percolation. As
moisture from entering the Basis of Design. noted in the Basis of Design document, the ground water table

is located about 200 feet below the building mat foundation,
therefore, ground water infiltration is precluded.

{L____ ___________________________ _______________________________________
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Low Activity Waste (LAW) Facility Elev. 28'-0" Level - Secondary Containment

I I Information Assessed Sourec of Information

COGEMA-IA-042, Rev. 0

Discussion_

The containment area is
free of cracks or gaps and
the design discusses
methods of their
minimization.

The design has considered
the compatibility of the
concrete liner or coatings
and waste and presents
information on coatings
planning to be used from
the manufacturer
addressing compatibility
with the stored waste. The
lining or coating must
prevent the waste from
migrating into the concrete.

24590-WTP-DB-ENG-01-001, Rev. lA,
Basis of Design;
24590-WTP-PER-CSA-02-001, Rev. 4,
Secondary Containment Design;
24590-WTP-PER-M-02-001, Rev. 3,
Material Selections for Building
Secondary Containment/Leak Detection;
24590-WTP-3PS-AFPS-TP006, Rev. 0,
Field Applied Special Protective
Coatings for Secondary Containment
Areas.

24590-WTP-PER-M-02-00 1, Rev. 3,
Material Selections for Building
Secondary Containment/Leak Detection;
24590-WTP-PER-CSA-02-001, Rev. 4,
Secondary Containment Design;
24590-WTP-3PS-AFPS-TPOO6, Rev. 0,
Field Applied Special Protective
Coatings for Secondary Containment
Areas.

The Basis of Design document requires the liner system to be
free of cracks and gaps. The Secondary Containment Design
document provides current adequate design requirements, and
codes and standards to design leak tight liners. This
document includes appropriate details for installation of
stainless steel liners and special protective coatings free of
cracks and gaps. The Material Selections and Special
Protective Coatings documents provide adequate requirements
for the secondary containment liners and protective coating
materials, respectively.

The Material Selections and Special Protective Coating
documents contain general information on the compatibility
of planned Secondary Containment stainless steel liners and
special protective coatings with the waste. These linings and
special protective coatings prevent the waste from migrating
into the concrete. The Secondary Containment Design and
Special Protective Coatings documents provide standard
installation details for liners and special protective coatings
that will ensure leak-tight liners that prevent the migration of
the waste into the concrete.
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COGEMA-IA-055, Rev. 0

R10311553
IQRPE REVIEW

OF
LOW ACTIVITY WASTE (LAW) MELTER FEED PROCESS SYSTEM (LFP)

ELEV. 3'-0" ANCILLARY EQUIPMENT

"I, Tarlok Hundal, have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the Low
Activity Waste (LAW) Melter Feed Process System (LFP) Elev. 3'-0" Ancillary
Equipment as required by the Dangerous Waste Regulations, namely, WAC 173-
303-640(3) (applicable paragraphs (i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is eight pages numbered 1 through 8.

IEXPIRES: 02115fa&1

.5/1 (0 4
Signature Date

Best Available Copy



COGEMA-IA-055, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT OF THE
LOW ACTIVITY WASTE (LAW) MELTER FEED PROCESS

SYSTEM (LFP) ELEV. 3'-O" ANCILLARY EQUIPMENT

COGEMA-IA-055

REV. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



Low Activity Waste (LAW) Melter Feed Process System (LFP) Elev. 3'-O" COGEMA-IA-055, Rev. 0
Ancillary Equipment

This Integrity Assessment addresses the Ancillary Equipment (piping, pipe supports, and their appurtenances) of the
LAW Melter Feed Process system in the LAW facility. They include the following vessels and components:

1. Ancillary Equipment associated with four vessels: Two vessels (LFP-VSL-00002/3) located in cell L-0123 and two
vessels (LFP-VSL-00003/4) located in cell L-0124 at (Elev. 3'- 0") of the LAW facility. The ancillary equipment

C Scope of this associated with these four vessels is shown on P&ID drawings 24590-LAW-M6-LFP-POOOl and P0003.

Integrity Note: Additional plant items or components (vessels, tanks, pumps, plant vent headers, floor drains, bulges, collection
Assessment header overflows), served by the ancillary equipment associated with the above listed vessels are also shown on the

drawings listed in the References below. These plant items and components are located in various rooms/cells of the
LAW facility.

Ancillary equipment located inside the LFP system vessels and plant items is addressed separately in the Integrity
Assessments for these vessels and plant items.
Drawings:

24590-LAW-PI-POlT-P0002, Rev. 3, LAW Vitrification Building General Arrangement Plan at El. 3'-0";
24590-LAW-PI-POIT-POOlO, Rev. 5, LAW Vitrification Building General Arrangement Section K-K and L-L;
24590-LAW-M6-LFP-POO01, Rev. 1, P&ID - LAW Melter Feed Process System Melter I Feed Preparation and Feed;

Drawngs and 24590-LAW-M6-LFP-P0003, Rev. 1, P&ID - LAW Melter Feed Process System Melter 2 Feed Preparation and Feed.SSystem
Description System Description:

24590-LAW-3YD-LFP-0000 1, Rev. 0, System Description for LAW Melter Feed Process System (LFP),
(Including SDCN No. 24590-LAW-3YN-LFP-00001).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Summary of Information" were reviewed and found to furnish adequate design controls and requirements to ensure the design intent
Assessment fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations

for Tank Systems.
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Low Activity Waste (LAW) Melter Feed Process System (LFP) Elev. 3'-O" COGEMA-IA-055, Rev. 0
Ancillary Equipment

Information Assessed Source of Information Discussion

Drawings listed above under References;

24590-WTP-DC-PS-01-001 Rev. 2 The Pipe Stress Design Criteria specifies ASME B31.3 as

A45i W itPss Pes-n Crita IRev. 2, the design code for piping systems of the WTP. The P&ID
Ancillary equipment P Stress Dg Criteria" an"pncluthdn "ie" drawings show the ancillary equipment piping and
design standards are ASME B31.3 Code, Process Piping, 1996 components as Seismic Category III and Commercial Grade
appropriate and adequate Editio1, A e, Pocess Pipin Quality Level. The Pipe Stress Design Criteria document
for the equipment's Edition, American Society of Mechanical provides a detailed discussion of seismic categories. Quality
intended use. Engineers; Levels are discussed in the PSAR. These codes and

24590-WTP-PSAR-ESH-Ol-002-03, Rev. 1 , standards are acceptable and adequate for the design of the
Preliminary Safety Analysis Report (PSAR) ancillary equipment piping and components for their
to Support Construction Authorization: LAW intended service.
Facility Specific Information.

If the ancillary
equipment to be used is ASME B31.3 Code, Process Piping, 1996
not built to a design Edition, American Society of Mechanical The ancillary equipment is to be built to the design
standard, the design Engineers; standards. The Pipe Stress Design Criteria specifies that
calculations demonstrate 24590-WTP-DC-PS-01-001, Rev. 2, piping is to be designed in accordance with ASME B31.3,
sound engineering Pipe Stress Design Criteria Including "Pipe Code.
prnciples of Stress Criteria" and "Span Method Criteria."
construction.
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Low Activity Waste (LAW) Melter Feed Process System (LFP) Elev. 3'-0" COGEMA-IA-055, Rev. 0
Ancillary Equipment

Information Assessed nSource ofInformation Discussion

The Basis of Design document specifies that mechanical
equipment is to be designed for a nominal plant life of 40
years. The Materials for Ancillary Equipment document
specifies that ancillary equipment downstream of a waste
source vessel or miscellaneous plant items is to be

Ancillary equipment has 24590-WVTP-DB-ENG-01-001, Rev IA, Basis constructed of the same or better material and with the same

adequate strength at the of Design; corrosion allowance as the source vessel or plant items,

end of its design life to 24590-WTP-DC-PS-01-001, Rev. 2, unless the service seen in the downstream line warrants a

withstand the operating Pipe Stress Design Criteria Including "Pipe different material, corrosion allowance, or other

pressure, operating Stress Criteria" and "Span Method Criteria", modification. The Pipe Stress Design Criteria requires the

temperature, thermal 24590-WTP-PER-M-02-002, Rev. 1, use of the ASME B31.3 Code and DOE-STD-1020-94
.tepratsur, th em M4terias-PR-M-0-ary E Ripevt; 1,Standard, for piping design. ASME B31.3 requires explicitexpansion, and seismic Materials for Ancillary Equipment;cosdrtnofpeaigrsueprtngem rtr,
loads. Equipment is ASME B31.3 Code, Process Piping, 1996 consideration of operating pressure, operating temperature,

protected against Edition, American Society of Mechanical thermal expansion and contraction, settlement, vibration,

physical damage and Engineers; and corrosion allowance in the design of piping. ASME

excessive stress due to DOE-STD- 1020-94, Natural Phenomenon BPV Code, Section III, Code Case N4 11, Subsection NC,

settlement, vibration, Hazards Design Evaluation Criteria for Appendix N, and Appendix F, and the Uniform Building

expansion, or Department of Energy Facilities (including Code (UBC) are used to supplement the requirements of

contraction. Change Notice #1, January 1996);design as

n BC, Uniform Building Code, 1997 Edition. applicable to the appropriate Seismic Category of the
ancillary equipment. Details of the seismic design methods
are discussed in the Pipe Stress Design Criteria document.
These are appropriate and adequate codes and standards to
ensure that the ancillary equipment has adequate strength at
the end of its design life to withstand all anticipated loads.
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Low Activity Waste (LAW) Melter Feed Process System (LFP) Elev. 3'-0"
Ancillary Equipment

COGEMA-IA-055, Rev. 0

Ancillary equipment
supports are adequately
designed.

The system will
withstand the effects of
frost heave.

Specifications listed above under References;

24590-WTP-DC-PS-01-002, Rev. 2,
Pipe Support Design Criteria-
ASME B31.3 Code, Process Piping, 1996
Edition, American Society of Mechanical
Engineers;
ASME Boiler and Pressure Vessel Code,
Section Im, Division 1, Rules for Construction
of Nuclear Power Plant Components, 1995;
ASME B&PV Code, Section VIII, Division 1,
Rules for Construction of Pressure Vessels;
24590-WTP-PER-PS-02-001, Rev. 4,
Ancillary Equipment Pipe Support Design;
24590-WTP-PL-PS-01-001, Rev. 1,
Verification and Validation Test Plan for
Bechtel's ME 150 Pipe Support Family of
Programs (PCFAPPS).

I t

Drawings and System Description listed
above under References;

24590-WTP-DC-ST-01-001, Rev. 2,
Structural Design Criteria.

The Pipe Support Design Criteria document considers all
loadings and loading combinations identified in ASME
B31.3 and utilizes ASME BPV Code, Section III, Division
1, Subsection NF and Appendix F, to supplement the
requirements of ASME B31.3 for seismic design of the
applicable Seismic Category of the pipe supports. Bounding
load cases are passed to the pipe support designers from the
results of the ancillary equipment piping stress analyses.
Details of the seismic design methodology are discussed in
the Pipe Support Design Criteria document. Examples of
typical ancillary equipment supports are shown in the
Ancillary Equipment Pipe Support Design document.
Analysis is by manual calculation or approved computer
programs that have been verified and validated. These are
appropriate codes and standards for design of ancillary
equipment supports for the LFP system. Ancillary
equipment supports are to be designed in such a way that the
heat transferred from supports to the building structure does
not raise the building structure temperature to exceed 150F
for concrete and 200'F for steel.

The LFP system ancillary equipment considered in this
assessment is located inside the LAW. The Structural
Design Criteria requires that all structural foundations shall
extend into the surrounding soil below the 30" frost line, to
preclude frost heave. The LAW facility structural
foundation under this area of the ancillary equipment is at
the lower level Elev. (-) 21'-0" of the building, therefore, the
ancillary equipment is not subject to the effects of frost
heave.
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Low Activity Waste (LAW) Melter Feed Process System (LFP) Elev. 3'-0" COGEMA-IA-055, Rev. 0
Ancillary Equipment

Information Assessed - Source- of Information Discussion

24590-WTP-DB-ENG-01-001, Rev IA, Basis
of Design; The Basis of Design specifies that in-cell piping that is non-
ASME B31.3 Code, Process Piping, 1996 maintainable will be fully welded. The Pipe Stress Design
Edition, American Society of Mechanical Criteria specifies the ASME B31.3 Process Piping design
Engineers; code for the piping systems. Welding is to be performed in

Sams d Ly dg 24590-WTP-DC-PS-01-001, Rev. 2, accordance with the requirements of ASMIE B31.3 and the
Pipe Stress Design Criteria Including "Pipe ASME BPV Code, Section IX. ASME B 16.5 Code is
Stress Criteria" and "Span Method Criteria"; specified for flange designs. These are appropriate codes
ASME BPV Code, Section IX, Welding and and standards for the design and fabrication of the LFP
Brazing Qualifications; System ancillary equipment.
ASME B 16.5, Piping Flanges and Flanged
Fittings.
System Description listed above under
References;

The ancillary equipment associated with the LFP system
24590-WTP-PSAR-ESH-01-002-03, Rev. 1, serves to transfers waste between numerous plant vessels,

Characteristics of the Preliminary Safety Analysis Report to tanks, and other plant items in the LAW. The ancillary
waste to be stored or Support Construction Authorization: LAW equipment considered in this assessment will handle wastes
r d bFacility Specific Information; with the same characteristics as do the source vessels. The
deatiied (gve be waste characteristics of source vessels have beenSidentified (ignitable, D

Department of Ecology Permit # appropriately assessed in separate integrity assessments forreactive, toxic, specific WA7890008967, Dangerous Waste Portion of the associated vessels. The Preliminary Safety Analysis

ash pint, temperate) the Hanford Facility Resource Conservation Report (PSAR) and Part A of the Permit, provide a summary
and Recovery Act Permitfor the Treatment, of potential hazardous conditions associated with each LAW
Storage, and Disposal ofDangerous Waste, Facility vessel and the design provisions that are to be used
Chapter 10, and Attachment 51, "Hanford to provide adequate control of each hazard.
Tank Waste Treatment and Immobilization
Plant."
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Low Activity Waste (LAW) Melter Feed Process System (LFP) Elev. 3'-0" COGEMA-IA-055, Rev. 0
Ancillary Equipment

Informatien Assessed Sorce ofInforiatian Discussion

The Materials for Ancillary Equipment document specifies
. Ancillary equipment is System Description listed above under that ancillary equipment materials that contact the waste are

designed to handle the R to be equal to or better than those of the upstream source
wastes with the vessels, unless the service seen in the downstream line
characteristics defined 24590-WTP-PER-M-02-002, Rev. 1, warrants a different material, corrosion allowance, or other
above and any treatment Mtl for Mill E i t modification. The System Description states that

Q reagents. compatible reagents are added to the LFP vessels during
normal or non-routine operations.

The pH range of the
waste, waste temperature
and the corrosion
behavior of the structural
materials are adequately
addressed. Ancillary
equipment material and
protective coatings
ensure the ancillary
equipment structure is
adequately protected
from the corrosive
effects of the waste
stream and external
environments. The
protection is sufficient to
ensure the equipment
will not leak or fail for
the design life of the
system.

24590-WTP-DB-ENG-01-001, Rev. IA,
Basis of Design;
24590-WTP-PER-M-02-002, Rev. 1,
Materials for Ancillary Equipment;
24590-WTP-3PS-NNOO-TOOO 1, Rev. 0,
Engineering Specification for Hot and Anti-
Sweat Thermal Insulation.

The Basis of Design document identifies a service design
life of 40 years for the ancillary equipment. Detailed
materials selection (corrosion) evaluations are conducted for
each vessel in the LAW facility during process design to
ensure a 40 year service life. The Materials for Ancillary
Equipment document requires that the material selection and
corrosion/erosion allowances for ancillary equipment in
contact with the waste will be equal to or better than the
material and corrosion allowance of the waste source vessel,
unless the service seen in the downstream line warrants a
different material, corrosion allowance, or other
modification. The Thermal Insulation specification requires
that all insulating materials used on the outside of ancillary
equipment be pre-approved for use on austenitic stainless
steel in accordance with applicable ASTM procedures and
tests to preclude external corrosion of ancillary equipment.
Therefore, the ancillary equipment will provide the expected
design service life.
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Low Activity Waste (LAW) Melter Feed Process System (LFP) Elev. 3'-0" COGEMA-IA-055, Rev. 0
Ancillary Equipment

Sinform ation Asesd.-$odrice:6f inforrnaition -Dsuso

The Pipe Stress Design Criteria specifies ASME B31.3 as
the design code for the WTP piping. Consideration of
corrosion, including corrosion allowance, is a mandatory
requirement of ASME B31.3. A required service life of 40

ASME 1331.3 Code, Process Piping, 1996 years is identified in the Basis of Design document for

Edition, American Society of Mechanical ancillary equipment. Detailed materials selection
Editinmer(corrosion) evaluations are conducted for each vessel in the

Corrosion allowance is 24590-WTP-PER-M-02-002, Rev. 1 LAW facility during process design to ensure a 40 year
adequate for the 4tended Materials for Ancillary Equipment- service life. The Materials for Ancillary Equipment
service life of the 24590-WTP-DC-PS-01e-00a1, Rev. 2 document requires that the downstream ancillary equipment
ancillary equipment. P4pe0-TsDigC-P-e-ia Rev. 2, pe is to be constructed of equal or better materials, and with the

PipStress Deign Criteria"ann udg "ie- same corrosion allowance as the source vessel, unless theo Stress Criteria" and "Span Method Criteria";
24590-WTP-PER-PL-02-001, Rev. 5, ' service seen in the downstream line warrants a different

Piping Material Class Description. ' material, corrosion allowance, or other modification.
Corrosion/Erosion allowances are listed for each Piping
Material Class in the Piping Material Class Description
document. These requirements are adequate to assure the
ancillary equipment provides the intended service life.
The Pipe Stress Design Criteria document specifies ASME

Drawings listed above under References; B31.3 as the design code for the WTP piping. ASME B31.3

Pressure controls (vents requires provisions be made to safely contain or relieve any
Pnresief vrlvs) (rens ASME 1331.3 Code, Process Piping, 1996 pressure to which the piping may be subjected. ASME

Edition, American Society of Mechanical B31.3 piping not protected by a pressure relieving device, or
adequately designed to Engineers; that can be isolated from a pressure reliving device must beensure pressure relief if Egnes
enr perting 24590-WTP-DC-PS-01-001, Rev. 2, designed for at least the highest pressure that can be
psra pering ePipe Stress Design Criteria Including "Pipe developed. The Piping Material Class Description document
pressures in the vessels Stress Criteria" and "Span Method Cniteria"; provides bounding pressure and temperature limits for each
are exceeded. 24590-WTP-PER-PL-02-001, Rev. 5, of the piping material classes shown on the P&ID drawings.

Piping Material Class Description. Pressure relief provisions are adequate for the intended
service.
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Low Activity Waste (LAW) Melter Feed Process System (LFP) Elev. 3'-O" COGEMA-IA-055, Rev. 0
Ancillary Equipment

- : nt'rnfistain Assssed Source.of Infodinacion Discussion

Drawings and Specifications listed above The expected flow paths for the ancillary equipment are
under References; identified on the P&ID drawings. The Pipe Stress Design

Criteria specifies ASME B31.3 Code for piping design.
ASME B31.3 Code, Process Piping, 1996 This code requires piping to be designed to the highest

Maximum flows and any Edition, American Society of Mechanical pressure that can be developed in a piping system ensuring
unusual operating Engineers; that maximum operating stresses remain within code
stresses are identified 24590-WTP-DC-PS-01-001, Rev. 2, allowables. Piping material classes are shown on the P&IDs

Pipe Stress Design Criteria Including "Pipe embedded in the item numbers for each ancillary equipment
Stress Criteria" and "Span Method Criteria"; component. The Piping Material Class Description
24590-WTP-PER-PL-02-001, Rev. 5, document lists the bounding pressure and temperature limits
Piping Material Class Description. for each piping material class.

Ancillary equipment is
designed with secondary
containment that is
constructed of materials
compatible with the
waste and of sufficient
strength to prevent
failure (pressure
gradients, waste,
climatic conditions, daily
operations), provided
with a leak-detection
system, and designed to
drain and remove
liquids.

Drawings and System Description listed
above under References;

24590-WTP-PER-CSA-02-001, Rev. 4,
Secondary Containment Design;
24590-WTP-DB-ENG-1-001, Rev. IA,
Basis of Design.

The Basis of Design document states that ancillary
equipment shall be provided with a secondary containment.
The ancillary equipment considered in this assessment is
located in R5/C5 (process cell) areas within the LAW.
These LAW room/cell areas are secondary containment
concrete structures including sumps as shown on the general
arrangement drawings. The cells and sumps are lined with
stainless steel plates as detailed in the Secondary
Containment Design document. The secondary containment
structures are outside the scope of this integrity assessment
and their assessment is conducted in a separate document.
Each cell sump is equipped with a leak detection device and
a liquid removal device such as steam ejector or electrical

pump.
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COGEMA-IA-056, Rev. 0

IQRPE REVIEW -
LOW ACTIVITY WASTE (LAW) VITRIFICATION FACILITY ELEVATION 3'-O" PRIMARY

OFFGAS SYSTEM (LOP) ANCILLARY EQUIPMENT

"I, Douglas W. Hendrickson, have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties were
independent review of the current design for the Low Activity Waste (LAW) Vitrification Facility
Elevation 3'-0" Primary Offgas System (LOP) Ancillary Equipment as required by the
Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable paragraphs, i.e., (a)
through (g)."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and cormplete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the requirements of
the WAC.

The attached review is ten (10) pages numbered one (1) through ten (10).

Voi

EXPIRES/o 2d



COGEMA-IA-056, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT OF THE LOW
ACTIVITY WASTE (LAW) VITRIFICATION FACILITY ELEVATION

3'-O" PRIMARY OFFGAS SYSTEM (LOP) ANCILLARY
EQUIPMENT

COGEMA-IA-056
REV. 0

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



COGEMA-IA-056, Rev. 0

Scope of this
Integrity
Assessment

Drawings, System
Description, and
PSAR

Plant Item Material
Selection Data
Sheets, Mechanical
Data Sheets

Summary of
Assessment

a)
0.0
U)

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under
"Source of Information" were reviewed and found to furnish adequate design controls and requirements
to assure the design intent fully satisfies the WAC requirements.

Page 1 of 10

Low Activity Waste (LAW) Vitrification Facility Elevation 3'-O"
Primary Offgas System (LOP) Ancillary Equipment

This integrity assessment includes:
a. Ancillary equipment associated with the LAW Melter 1 Submerged Bed Scrubber (SBS), SBS

Condensate Vessel, and Wet Electrostatic Precipitator (WESP), as shown on drawing 24590-LAW-
M6-LOP-P0001, Rev. 1, not including the spools and bellows between the film coolers and the SBS.

b. Ancillary equipment associated with the LAW Melter 2 Submerged Bed Scrubber (SBS), SBS
Condensate Vessel, and Wet Electrostatic Precipitator (WESP), as shown on drawing 24590-LAW-
M6-LOP-P0002, Rev. 1, not including the spools and bellows between the film coolers and the SBS.

24590-LAW-3YD-LOP-00001, Rev. 0, System Description for LOP and LVP: LAW Melter Offgas;
24590-LAW-M5-V17T-P0007, Rev. 0, Process Flow Diagram LAW Melter 1 Primary Offgas Treatment
System (System LOP);
24590-LAW-M5-V1 7T-P0008, Rev. 0, Process Flow Diagram LAW Melter 2 Primary Offgas Treatment
System (System LOP);
24590-LAW-M6-LOP-P0001, Rev. 1, P & ID-LAW Primary Offgas Process System Melter 1;
24590-LAW-M6-LOP-P0002, Rev. 1, P & ID-LAW Primary Offgas Process System Melter 2;
24590-LAW-P1-P01T-P0002, Rev. 3, LAW Vitrification Building General Arrangement Plan at El. 3'-0";
24590-LAW-P1-PO1T-P0007, Rev. 5, LAW Vitrification Building General Arrangement Section A-A, B-B,
and C-C;
24590-WTP-PSAR-ESH-01-002-03, Rev. 1, Preliminary Safety Analysis Report to Support Construction
Authorization: LAW Facility Specific Information
24590-LAW-N1D-LOP-POO01, Rev. 0, Plant Item Material Selection Data Sheet, LOP-SCB-00001&
LOP-SCB-00002 (LAW) Melter 1 and Melter 2 Submerged Bed Scrubbers (SBS);
24590-LAW-MKD-LOP-P0008, Rev. 0, Mechanical Data Sheet: Vessel, Melter 1, 2 Submerged Bed
Scrubber;
24590-LAW-N1 D-LOP-P0002, Rev. 0, Plant Item Material Selection Data Sheet, LOP-VSL-00001 &
LOP-VSL-00002 (LAW) Melter 1 & Melter 2 SBS Condensate Vessel;
24590-LAW-N1D-LOP-P0003, Rev. 0, Plant Item Material Selection Data Sheet, LOP-WESP-00001 and
LOP-WESP-00002 (LAW) Melter 1 and Melter 2 Wet Electrostatic Precipitator (WESP);
24590-LAW-MXD-LOP-00001, Rev. B, Mechanical Data Sheet: Process Bulge, LOP-BULGE-00001;
24590-LAW-MXD-LOP-00002, Rev. B. Mechanical Data Sheet: Process Bulge. LOP-BULGE-00002

U)
a)
I.,
a)
I-
a)
4-
a)

U)
a)
U
a)
I...
a)
4-
a)
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-lA-056, Rev. 0
Primary Offgas System (LOP) Ancillary Equipment

Information Assessed Source of Information Assessment

Ancillary equipment
design standards are
appropriate and
adequate for the
equipment's intended
use.

If the ancillary
equipment to be used
is not built to a design
standard, the design
calculations
demonstrate sound
engineering principles
of construction.

Drawings and material selection
and data sheets listed above
under References;
24590-WTP-DC-PS-01-001, Rev
2, Pipe Stress Design Criteria
including "Pipe Stress Criteria"
and "Span Method Criteria";
ASME B31.3 Code, Process
Piping, 1996 Edition, American
Society of Mechanical Engineers;
24590-WTP-PSAR-ESH-01-002-
03, Rev. 1, Preliminary Safety
Analysis Report to Support
Construction Authorization: LAW
Facility Specific Information;
24590-WTP-MXOO-TPOO1, Rev. 1,
Process Bulge Design and
Fabrication.
24590-WTP-DC-PS-01-001, Rev
2, Pipe Stress Design Criteria
including "Pipe Stress Criteria"
and "Span Method Criteria";
24590-WTP-MXOO-TPOO1, Rev. 1,
Process Bulge Design and
Fabrication;
24590-LAW-MXD-LOP-00001,
Rev. B, Mechanical Data Sheet:
Process Bulge, LOP-BULGE-
00001;
24590-LAW-MXD-LOP-00002,
Rev. B, Mechanical Data Sheet:
Process Bulge, LOP-BULGE-
00002

The Pipe Stress Design Criteria document identifies ASME B31.3
as the design code for piping systems of the WTP. The Ancillary
equipment is predominantly Quality Level-2 (QL-2) and specified
Important to Safety with seismic protection to ensure continued
function during normal operations, abnormal operations, and
during and after a SC-ll Design Basis Seismic Event. The
Seismic Categories are explained in detail in the Pipe Stress
Design Criteria document. Quality Levels are discussed in the
PSAR. Bulge design and fabrication for SC Ill equipment is
required to be in accord with UBC Zone 2B requirements and the
Manual of Steel Construction (Allowable Stress Design, 9th Ed.).
These codes and standards are acceptable and adequate for the
design of the ancillary equipment and secondary containment
(bulges) for the intended service.

The ancillary equipment is built to design and fabrication
standards. The Pipe Stress Design Criteria document specifies
that piping is to be designed in accordance with ASME B31.3.
Bulge mechanical data sheets indicate bulge construction is to
QL-CM and SC-Ill of 0.25" 316L Stainless Steel with a washring
and demineralized water supply for decontamination; although
mechanical data sheets are not finalized, 24590-WTP-MXOO-
TP001and the data sheets demonstrate sound engineering
principles in the design intent of the bulges.

Page 2 of 10
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-056, Rev. 0
Primary Offgas System (LOP) Ancillary Equipment

Information Assessed Source of Information Assessment

24590-WTP-DB-ENG-01-001, Rev The Basis of Design document specifies that mechanical
equipment be designed for a nominal plant life or 40 years. The

90- aP-PE -02-002, Rev. Materials for Ancillary Equipment document specifies that

1, Materials for Ancillary ancillary equipment down stream of a waste source vessel is to
Ancillary equipment 1,imt be constructed of the same or better material and with the same
has adequate strength 2450ipT;-DC-PS-01-001 Rev corrosion allowance as the source vessel. The Pipe Stress
at the end of its design 2, Pipe Stress Design Criteria Design Criteria document requires the use of the ASME B31.3
life to withstand the including "Pipe Stress Criteria" Code for piping design. ASME B31.3 requires explicit
operating pressure, and "Span Method Criteria"; consideration of many loadings including operating pressure,

operating temperature' Uniform Building Code (UBC) operating temperature, thermal expansion/contraction, settlement,
, thermal expansion, and ' vibration, and corrosion allowance in the design of piping. ASME

H esiclas 1997 Edition, International-) seismic loads. 1C7 of ildngial B&PV Code, Section III, Division 1, Subsection NC and Appendix
SEquipment is protected noiler and BPressure Ves el F, and the Uniform Building Code (UBC) are used to supplement

against physical Code, Section III, Rules for the requirements of ASME B31.3 for seismic design of SC-Ill/SC-
damage and excessive Construction of Nuclear Facility IV piping for this ancillary equipment. Details of the seismic design
stress due to Components, Division 1, methods are discussed in the Pipe Stress Design Criteria
settlement, vibration, Subsection NC, Appendix N and document. Design is by hand calculations and computer codes
expansion, or Appendix F, 1995. that have been tested and approved as discussed in the
contraction. 24590-WTP-VV-PS-01-001 Rev Verification and Validation Report for ME101, Linear Elastic

2, Verification and Validatio Analysis of Piping, Version N8. These are adequate and

Report for ME101, Linear Elastic appropriate codes and standards to ensure that the ancillary
Analysis of Piping, Version N8 equipment will have adequate strength at end of design life to

withstand all anticipated loadings.
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-056, Rev. 0
Primary Offgas System (LOP) Ancillary Equipment

Information Assessed Source of Information Assessment

Drawings - see references above; The Pipe Support Design Criteria considers all load types

24590-WTP-DC-PS-01-002, Rev identified in ASME B31.3 and utilizes ASME Section li, Division

2, Pipe Support Design Criteria; 1, Subsection NF and Appendix F to supplement the requirements

24590-WTP-PER-PS-02-001, ' of ASME B31.3 for seismic design of SC-1/l and SC-ll/IV pipe

Rev. 4, Ancillary Equipment Pipe supports. Bounding load cases are passed to the pipe support

Support Design. designers from the results of the ancillary equipment piping stress

ASME B31.3 Code, Process analyses. Details of the seismic design methodology are

Piping, 1996 Edition, American discussed in the Pipe Support Design Criteria document.

Society of Mechanical Engineers. Analysis is by manual calculation and computer programs that
AMAncillary equipmentB' have been tested and approved as discussed in the Verification

0 supports are and Validation Test Plan for Bechtel's ME150 Pipe Support Family
adequately designed. CodsrSction of ulesr of Programs (PCFAPPS). The Ancillary Equipment Pipe SupportConstruction of Nuclear Facility Design document shows examples of typical equipment supports.

Components, Division 1, These are appropriate codes and standards for design of the LOPSubsection NF and Appendix F, system ancillary equipment supports. Ancillary equipment

24590-WTP-PL-PS-01-001 Rev supports are to be designed to allow a minimum of heat to be
1,VeifcTion and VlidatonResv transferred to the building structures (building structures not to

Plan for Bechtel's ME150 Pipe exceed 150 OF for concrete and 200 OF for steel).

Support Family of Programs Design standards for vessel internal equipment supports are

(PCFAPPS) discussed in the integrity assessment for the LOP system vessels
(SBS, SBS Condensate, and WESP).
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-056, Rev. 0
Primary Offgas System (LOP) Ancillary Equipment

Information Assessed Source of Information Assessment

24590-WTP-DB-ENG-01-001, Rev
1A, Basis of Design;
24590-WTP-DC-PS-01-001, Rev. The Basis of Design states that in-cell piping that is non-
2, Pipe Stress Design Criteria,, maintainable will be fully welded. The Pipe Stress Design Criteria
including "Pipe Stress Criteria document specifies the ASME B31.3 Process Piping design code
and Span Method Criteria; for the piping systems. Welding is to be performed in accordance
ASME Boiler and Pressure Vessel with the requirements of ASME B31.3 and the ASME B&PV Code,
(B&PV) Code, Section IX, Welding Section IX. Flange connections and piping buttwelds are to be
and Brazing Qualifications; . designed in accordance with ANSI B16.5 as called out by piping
SASME/ANSI B16.5, 1988 Edition, material class. Process piping within bulges is designed and

Seams and Piping Flanges and Flanged fabricated in accord with Shop Fabrication of Piping which
~ conecionsareFittings;-WPconnections are FPngs',requires welding to standards of ASME B&PV Section IX, and

r adequately designed. Pipin MateE - inspected in accord with test methods of ASME B&PV Section V

Description; as appropriate (this section addresses visual, liquid penetrant,

24590-WT P-3PB-POOO-TN 1 3A, and radiographic methods), and allows pressure testing of
Rev. 6, Piping Material fabricated components, and requires pressure testing of installed

Classification, Pipe Class N13A piping. Bulges are required to be welded to standards of ASME

25s TP-PS02 B&PV Section IX, and inspected in accord with test methods of

Rev. 2, Shop Fabrication of ASME B&PV Section V as appropriate. These are appropriate
Rev.ng; 2 Fcodes and standards for design and fabrication of the LOP system

2ipgWTP-MX-TP1, Rev. 1, ancillary equipment and bulges as secondary containment.

Process Bulge Design and
Fabrication

The ancillary equipment associated with the LOP system
considered in this assessment is located in above grade process

System Description listed above cells and bulges inside the Low Activity Waste (LAW) Vitrification
The system will Facility. The Structural Design Criteria requires that all structural

Swithstand the effects of c foundations shall extend into the surrounding soil below the frost
= frost heave. 2,9-Tr aDCsTgn-Critev, line to preclude frost heave. The frost line is 30 in. below grade.

2, Structural Design Criteria The LAW building foundations are not subject to frost heave;
therefore, the ancillary equipment located inside the building is not
subject to frost heave.
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-O" COGEMA-IA-056, Rev. 0
Primary Offgas System (LOP) Ancillary Equipment

Information Assessed Source of Information Assessment

The PSAR, a reference to 24590-WTP-PER-PR-03-002, provides
a summary of potential hazardous conditions associated with
each LOP vessel and the associated ancillary equipment. Design
provisions for control of these hazards are listed in the PSAR, the
System Description and 24590-WTP-PER-PR-03-002 including
HEPA filtration for particulates and aerosols, caustic scrubbing for
acid gases, thermal catalytic oxidation for organic compounds,

System Description and Process and selective catalytic reduction for nitrogen oxides. The LOP

Flow Diagrams listed above under system description identifies the safety functions for ancillary
References; 24590-WTP-PSAR- equipment to include maintaining the confinement boundary of the

Characteristics of the offgas stream and ensuring that the flow path between the melters
waste to be stored or yESH-01-002-03, Rev. 1, and the stack remains unobstructed during and following a SC-Ill
treated have been seismic event. The LOP System provides a primary pressure and

e identified (ignitable, tAu upport ConL acility fluid boundary to protect facility workers from the hazardous
reactive, toxic, specific Specific Information; materials in the melter offgas and condensate streams.

C~gravity, vapor pressure, Specific Inforation;02
flash po, 24590WT-PER-PR-03-002, Ancillary equipment associated with the LOP handles hot acidicU) Rev. 1, Toxic Vapors and
temperature) Emissions from WTP Tank melter offgas, the melter offgas condensate, and WESP

Emyssnd fromiscankus washdown liquors. Demineralized water is received for SBSSystems and Miscellaneous column vessels (LOP-SCB-00001/2) and SBS condensateTreatment Unit Systems vessels (LOB-VSL-00001/2) initial inventories, makeup, and
equipment washdown as shown on the Process Flow Diagram.
The primary function of the ancillary equipment associated with
the LOP System is to provide a primary pressure and fluid
boundary to protect facility workers from the hazardous materials
in the melter offgas and condensate streams. The LAW melter
offgas system is designated Important To Safety to prevent
exposing workers to a NOx release.
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-056, Rev. 0
Primary Offgas System (LOP) Ancillary Equipment

Information Assessed Source of Information Assessment
The System Description indicates that the LOP receives the
melter offgas at the film cooler at melter plenum temperatures of
4000 C to 6000C and are cooled with the injection of air or
air/steam in order to inhibit solids condensation and aggregation
in the offgas spool entering the submerged bed scrubber.

System Description and Drawings Although primarily water vapors, the melter offgas contains acid
listed above under References; gas components which necessitate high alloy material selections.
24590-WTP-PER-M-02-002, Rev The spools and bellows between the film coolers and the
1, Materials for Ancillary Submerged Bed Scrubbers are anticipated to be of such high
Equipment; alloy composition but are not within the scope of this assessment.
24590-WTP-PER-PL-02-001, Rev. The SBS column vessel and SBS condensate vessel are
5, Piping Material Class specified as Hastelloy C-22, while the WESP is specified as AL-
Description; 6XN. In agreement with the Materials for Ancillary Equipment1I.0

.a Ancillary equipment is 24590-WTP-3PB-POOO-TN13A, document which requires that the material selection and
designed to handle the Rev. 6, Piping Material corrosion/erosion allowances for ancillary equipment in contact
wastes with the Classification, Pipe Class N13A; with the waste will be equal to or better than the material and
characteristics defined 24590-WTP-MXOO-TPO01, Rev. 1, corrosion allowance of the waste source vessels except as noted

O above and any Process Bulge Design and therein, the SBS column vessel offgas piping is specified as AL-
. treatment reagents. Fabrication; 6XN (6% Mo) with a 0.0425" corrosion allowance due to the

24590-LAW-MXD-LOP-00001, potentially aggressive characteristics of this offgas. The offgas
Rev. B, Mechanical Data Sheet: continues to be vented in AL-6XN piping through the WESP and
Process Bulge, LOP-BULGE- up to the point of aggregation with the vessel ventilation system
00001; entering the LAW secondary offgas processing system (LVP).
24590-LAW-MXD-LOP-00002, Condensates from the offgas are transferred within Hastelloy C-
Rev. B, Mechanical Data Sheet: 22 piping and valves, while the LOP bulges (handling the
Process Bulge, LOP-BULGE- condensates and internally decontaminable with demineralized
00002 water) have floor drains and drain lines of AL-6XN. Bulge

mechanical data sheets and design specifications indicate bulge
construction is to QL-CM and SC-Ill of 0.25" 316L Stainless Steel
with hydrostatic test and a washring and demineralized water.
Additional reagents are not added to this system during normal
operations.
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-056, Rev. 0
Primary Offgas System (LOP) Ancillary Equipment

Information Assessed Source of Information Assessment
The pH range of the
waste, waste
temperature and the The Basis of Design identifies a service design life of 40 years for
corrosion behavior of the ancillary equipment. All non-maintainable items will be
the structural materials System Description and vessel designed to last the life of the facility. Detailed material selection
aresse ly material selection data sheets (corrosion) analyses were conducted for the LAW Primary Offgas
addressed. Ancillary listerabove sutnda heets, vessels in the LAW facility process design. The Materials for

oequipment material and 24590-WTP-DB-ENG-01-001, ev Ancillary Equipment document requires that the material selection
protective coatings .and corrosion/erosion allowances for ancillary equipment in
ensure the ancillary Ba of e contact with the waste will be equal to or better than the material

M equipment structure is 1,5MaTPsr-ncil0ary and corrosion allowance of the waste source vessels except as
E adequately protected mt noted therein. The Thermal Insulation specification requires that
0 from the corrosive 24pet all insulating materials used on the outside of ancillary equipment

effects of the waste 24590-WTP-3P-NNOO-TOOO1, be pre-approved for use on austenitic stainless steel in
stream and external Rev 0, Engineering Specification accordance with applicable ASTM procedures and tests to
environments.for Hot and Anti-Sweat Thermal preclude external corrosion of ancillary equipment. Corrosion
protection is sufficient Insulation allowances are considered for all ancillary equipment, therefore,
to ensure the the ancillary equipment will provide the expected design service
equipment will not leak life.
or fail for the design life
of the system.
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-056, Rev. 0
Primary Offgas System (LOP) Ancillary Equipment

Information Assessed Source of Information Assessment
The Pipe Stress Design Criteria document requires use of the
ASME B31.3 Code for ancillary equipment design. Consideration

Drawings listed above under of corrosion, including corrosion allowance, is a mandatory
References; requirement of ASME B31.3. A required service design life of 40
24590-WTP-DC-PS-01-001, Rev. years is identified in the Basis of Design for ancillary equipment
2, Pipe Stress Design Criteria located in inaccessible process cells. The LAW facility process
including "Pipe Stress Criteria" cells are not inaccessible but can be accessed should sufficient
and "Span Method Criteria"; need arise; jumpers, pumps, piping, and valves associated with
24590-WTP-DB-ENG-01-001, Rev this system may be replaced upon access through the floor of
1Corrosion allowance is A, Basis of Design; Room L-0202. Detailed material selection (corrosion) analyses

< adequate for the 24590-WTP-PER-M-02-002, Rev were conducted for the LAW Primary Offgas vessels in the LAWr- intended service life of
0the ancillary equipment. 1, Materials for Ancillary facility process design. The Materials for Ancillary Equipmentte aEquipment; document requires that downstream ancillary equipment is to be
0 24590-WTP-PER-PL-02-001, Rev, constructed of equal or better materials than the source vessel,

5, Piping Material Class and with the same corrosion allowance as the source vessel
Description; except as noted therein. Bounding corrosion allowances are
24590-WTP-3PB-POOO-TN13A, listed for each piping material class in the Piping Material Class
Rev. 6, Piping Material Description document with 0.040" for Inconel 625 (melter offgas)
Classification, Pipe Class N13A and Hastelloy C-22 (condensate) and 0.0425" for AL-6XN

(scrubber offgas) piping. These requirements are adequate to
assure the ancillary equipment provides the intended service life.
The Pipe Stress Design Criteria document specifies use of ASME

Pressure controls Drawings listed above under B31.3 as the design code for the WTP ancillary equipment.

(vents and relief valves) References; ASME B31.3 requires provision be made to safely contain or

. are adequately 24590-WTP-DC-PS-01-001, Rev. relieve any pressure to which the ancillary equipment may be
I designed to ensure 2, Pipe Stress Design Criteria subjected. ASME B31.3 piping not protected by a pressure

2 pressure relief if normal including "Pipe Stress Criteria" relieving device, or that can be isolated from a pressure reliving
n operating pressures in and "Span Method Criteria"; device must be designed for at least the highest pressure that can

U ati press res 24590-WTP-PER-PL-02-001, Rev. be developed. Bounding pressure and temperature limits arethe vessels are 5, Piping Material Class listed for each of the piping material classes in the Piping Materialexceeded. Description Class Description document and are adequate to meet the ASME
B31.3 requirements for pressure control.
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-056, Rev. 0
Primary Offgas System (LOP) Ancillary Equipment

Information Assessed Source of Information Assessment
Drawings listed above under The expected flow paths for the ancillary equipment are identified
References; on the P&ID drawings. The Pipe Stress Design Criteria document

Maximum flows and 24590-WTP-DC-PS-01 -001, Rev specifies the ASME B31.3 code for piping design. This codeMaxium lowsand 2, Pipe Stress Design Criteria
any unusual opering icluding "Ppe Ste Criteria" requires piping to be designed to the highest pressure that can be

any~~~~~~~~~ unsa1prtn1ncuig"ieSrs developed in a piping system assuring that maximum operating
stresses are identified and "Span Method Criteria" stresses remain within code allowables. The Piping Material

24590-WTP-PER-PL-02-001, Rev. Class Description document lists the bounding pressure and5, Piping Material Class temperature limits for each piping material class.Description
The ancillary equipment considered in this assessment is located

Ancillary equipment is in above grade process cells and within process bulges. The SBS
designed with column vessel, SBS Condensate Vessel, and WESP are housed

secondary containment Drawings and System Description within Room L-0123 for Melter 1 and Room L-0124 for Melter 2.
eat di contten listed above under References; Rooms L-0123 and L-0124 are provided with liners and sumps as

r m24590-WTP-MXOO-TPOO1, Rev. 1, appropriate and outside of the scope of this integrity assessment.
E materials compatible Process Bulge Design and The SBS Purge pumps LOP-PMP-00003A/B and -0006A/B are.E with the waste and of

sufficient strength to Fabrication; present on elevated platforms within Rooms L-0123 and L-0124,
C prffent strenh 24590-LAW-MXD-LOP-00001, respectively. The Process bulges LOP-BULGE-00001 and -

(pressure gradients Rev. B, Mechanical Data Sheet: 00002, which house pipe valving outside of the process cell for
wa(ese gints' Process Bulge, LOP-BULGE- the condensate streams are present in Room L-0202 on Elevationcc waste, climatic
conditions daily 00001; 28' 0", and constitute secondary containment for the piping,

0 operations), provided 24590-LAW-MXD-LOP-00002, valves, and fittings. Each bulge is fabricated of 0.25" 316L SS,
SkRev. B, Mechanical Data Sheet: compatible with the waste materials, and each is designed with ayswith a leak-detection Process Bulge, LOP-BULGE- washring and demineralized water supply and an AL-6XN floorsystem, and designed 00002 drain line which routes suspect liquids back into the process cell

liquids. sump. Secondary containment for ancillary equipment within the
cells is provided by the liners and sumps as appropriate and is
outside the scope of this integrity assessment.
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COGEMA-IA-063, Rev. 0

R10339684

STRUCTURAL INTEGRITY ASSESSMENT
OF THE LOW-ACTIVITY WASTE (LAW)
SECONDARY OFFGAS SYSTEM (LVP)

CAUSTIC COLLECTION TANK
(LVP-TK-00001)

COGEMA-IA-063

Rev. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.
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COGEMA-IA-063, Rev. 0

PQRPE REVIEW
OF

THE LOW-ACTIVITY WASTE (LAW) SECONDARY OFFGAS SYSTEM (LVP)
CAUSTIC COLLECTION TANK (LVP-TK-00001)

"I, Tarlok Hundal have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection,
Richland, Washington. My duties were independent review of the current design
for the Low Activity Waste Secondary Offgas System Caustic Collection Tank
(LVP-TK-00001) as required by The Dangerous Waste Regulations, namely,
WAC 173-303-640(3) applicable paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is five (5) pages numbered one (1) through five (5).

EXPIRES:021

Z7 ZZ-or4-
Signature Date



Low-Activity Waste (LAW) Secondary Offgas System (LVP) COGEMA-IA-063, Rev. 0
Caustic Collection Tank (LVP-TK-00001)

Scope of this Integrity This Integrity Assessment is for one LAW Secondary Offgas/Vessel Vent Process (LVP) System, Caustic Collection Tank
Assessment (LVP-TK-0000 1), located in room L-02 18, at Elevation 28'-0" of the LAW Vitrification Building.

The following applicable Specifications are listed in Material Requisition No. 24590-CM-MRC-MVA0-00002,
Rev. 1:
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
General Specification for Supplier Quality Assurance Program Requirements;
Specification for Positive Material Identification (PMI);
General Specification for Packing, Shipping, Handling, and Storage Requirements;
Engineering Specification for Structural Design Loads for Seismic Category III and IV Equipment and Tanks;
Specification for Tank Welding.

Drawings:
Speciication Drawings 24590-LAW-MV-LVP-00004, Rev, 0, Equipment Assembly LAW Caustic Collection Tank (LVP-TK-00001);
andhec24590-LAW-P l-POl T-P0002, Rev. 3, LAW Vitrification Building General Arrangement Plan at El. 3'-0";

9 Se24590-LAW-P1-POIT-P0004, Rev. 0, LAW Vitrification Building General Arrangement Plan at El. 28'-0";
24590-LAW-P l-POIT-P0007, Rev. 5, LAW Vitrification Building General Arrangement Section A-A, B-B, and C-C;
24590-LAW-PI-POlT-P0009, Rev. 5, LAW Vitrification Building General Arrangement Section G-G, H-H, and J-J;
24590-LAW-M5-Vl7T-POOl 1, Rev. 0, Process Flow Diagram LAW VIT Secondary Offgas Treatment (System LVP);
24590-LAW-M6-LVP-P0002, Rev. 1, P & ID-LAW Secondary Offgas/Vessel Vent Process System and Stack Discharge
Monitoring System (Q).

Mechanical Data Sheet:
24590-LAW-MTD-LVP-00001, Rev. 0, LAW Caustic Collection Tank (LVP-TK-00001).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Information" were reviewed and found to furnish adequate design controls and requirements to ensure the design intent fully

Summary of Assessment satisfies the requirements of Washington Administrative Code, WAC-1 73-303-640, Dangerous Waste Regulations for Tank
Systems.
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Low-Activity Waste (LAW) Secondary Offgas System (LVP)
Caustic Collection Tank (LVP-TK-00001)

information Assessed Source o'In Iormation

COGEMA-IA-063, Rev. 0

A ssess meni

Tank design standards are
appropriate and adequate for the
tank's intended use.

a non-standard tank is to be
used, the design calculations
demonstrate sound engineering
principles of construction,

Tim LAW Caustic Collection Tank, I.VP TK-u0001is to be
designed to the API 650 standard applicable requirements, which
are appropriate for the tank operating with waste liquid within ti
pressure and temperature ranges specified for this tank. The tank's
quality level is to be commercial (CM) grade and its seismic
category (SC) is to be SC-Ill. Supplementary requirements are
specified in the Engineering Specifications listed under References
Supplementary requirements address the tank design, positive

Specifications listed under Material Requisition, material identification, lifting attachment design, fabrication

Specaion s lsed h n d r Matia l Rh e qist i n tolerances, acceptable welding procedures for the tank, welder
Drawings, and Mechanical Data Sheet listed above qualifications and testing records, NDE inspections and records,uOrr Refe:ences; and lifting, packaging, shipping, handling and storage

American Petroleum Institute standard, AP1-650, requirements. As discussed above, the design standards are

Welded Steel Tanks for Oil Storage. appropriate and adequate for the tank's intended use. The LAW
We590-Ldd 3YD-I, 0 Rtee, T0, for O rae.Caustic Collection Tank, LVP-TK-00001 is a vertical tank with a
24590-LAW-3YD-LOP-0000l, Rev. 0, System 13 ft ID and a height of 14 ft 4 in, with a self supporting cone roof.
Description for LOP and LVP: LAW Melter Offgas. The cone roof is built with a 1/4" minimum thick plate. The shell

and bottom floor are specified to be made of 5/16" minimum thick
plates. The tank is anchored to the concrete floor at Elev. 28'-0".
Material for the shell, cone roof, and bottom floor is SA-240 316
stainless steel (0.030% maximum carbon content, dual certified),
hereafter will be referred to as 316. The tank has internal piping,
spray nozzle, and other appurtenances made of other grades of
stainlcss steel marer:l Tank's operating volun is to be about
11,919 gallons and the total internal volume is to be about 14,232

S he LAW Caustic Collection Tank, I VP-TK-00001 I a standard
Specifications listed under ateiSc Requisition1, *-.PI -650 raik. The Mechanical Data Sheet requn 1.hat tle API-
Drawigs, and Mechanical Data Sheet lIted above 650 tank be delivered after design, fabrication, inspection and
under References; testing per API-650 standard. Supplemental design information is

provided by the reference documents listed in the Source of
American Petroleum Institute standard, API-650, Information column for utilizing sound engineering principles of
Welded Steel Tanks for Oil Storage. construction of the tank.
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Low-Activity Waste (LAW) Secondary Offgas System (LVP)
Caustic Collection Tank (LVP-TK-00001)

informaticon Assed SourcC of I

COGEMA-IA-063, Rev. 0

eor i (~IO A45S S Ssm11t1

Tank has adequate strength, after
consideration of the corrosion
allowance, to withstand the
operating pressure, operating

temperature, and seismic loads.

Tank foundation will Tj ail:1in
the load of a full tank.

If in an area subject to flooding, 245
.r ank is ancheicd. flcs

(Inc
245

Dra;
Tank system will withstand the I
effects of frost heave. 245

Desi

The Mechanical Data Sheet identifies the tank's operating pressurcA
and temperature ranges, the materials selected for the tank, the

:ifications listed under Mareteil Requisition. corrosion alloxance, and the lank quality levcl which detcrmx
ai ond Mecana Dthe requirements for seisrl;Ic design. The API-650 standard and

wings, above supplement specifications for the tank require specific
consideration of the operating pressures, temperatures, and seismic

erican Petroleum Institute standard, API-650, loads in the design process. API-650 standard requires that

ded Steel Tanks for Oil Storage- corrosion allowance thickness be added to the nominal tank design
9- 1 R) thickness when evaluating the adequacy of the tank components for90i-L AW3YD-LOP-00001, Rev. 0. System these loads at end of life. Detailed requirements for seismic loadriptiondetermination ar furshed :n th specification for Seismic

Lding t Descption Change Notice Category III/IV Equipment and Tanks. These codes and standards
are adequate and appropriate for design of this LVP tank to
withstand operating pressure loads, temperature loads, and seismic
loads for its specified design life.

crican Petroleum Institute standard, API-650, The API-650 standard specifies the requirements for the design of
ded Steel Tanks for Oil Storage; the tank supports and ensures their adequate design. Chapter 14 of
90-WTP-DB-ENG-01-001, Rev. IB, Basis of the Basis of Design document requires that tank foundations design
en. must be adequate to support the loads from full tanks.

wings listed under References; The drawings show and the System Description document states
that thW tank overflows to the berm around the tank and the berm in

90-LAW-3YD-LOP-0000I. Rev. 0., System turn drains thru a floor dihiin to the Phoit Wash Tank (RLD-VSL-
cription fIr LO? ano LVP: LAW Melter Offgas 0003) located at ioNvr floor (Eev, 3 -U'-), therefore, flooding ; not
luding System Description Change Notice i credible event. However. the tank is anchored to the ..-oncrete
90-LAW-3YN-LOP-0000). floor.

The Structural Design Criteria requires that all outdoor structural
vings listed under References; foundations shall extend into the surrounding soil below the 30 in.

frost line; to preclude any frost heave effects. As shown on the
)0-WTP-DC-ST-01-001, Rev.-2, Structural drailEs, the tank is located inside:-:nierior of the building at above
gn Criteria. grade (at floor Elev. 28'-0"), therefore, the tank foundation is not

subject to frost heave.
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Low-Activity Waste (LAW) Secondary Offgas System (LVP)
I Caustic Collection Tank (LVP-TK-00001)

L Ina MionchAssssedaa Shot-csd of Inforund

Mechanical Data Sheet listed above under
I References;

Characteristics of the waste to be
stored or treated have been
identified (ignitable, reactive,
toxic, specific giavity, vapor I
pressure, flash point, storage
teMpera ture)

Tank is designed to store or treat
the wastes with the
characteristics defined above and
any treatment reagents.

Tl kaste types are compatible
with each other- I

Plant Item Material Selection Data Sheet,
24590-LAW-NlD-LVP-P0002, Rev. 0,
LVP-TK-00001 (LAW) Caustic Collection Tank ;
24590-WTP-PSAR-ESH-0 1-002-03. Rev. 1,
Preliminary Safety Analysis Report to Support
Construction Authorization: LAW Facility Specific
Information:
WA7890008967, Dangerous Waste Portion of the
Hanford Facility Resource Conservation and
Recovery Act Pernit for the Treatment, Storage, an
Disposal of Dangerous Waste, Chapter 10, and
Attachment 51, " Waste Treatment and
immobilization Plant."

d

Plant Item Material Selection Data Shee:.
24590-LAW-N1D-LVP-P0002, Rev. 0,
LVP-TK-00001 (LAW) Caustic Collection Tank;
24590-LAW-3YD-LOP-00001, Rev. 0, System
Description for LOP and LVP: LAW Melter Offgas
(Including Svstem Description Change Notice
24590-1. AW-3YN .OP-00001).

Dravings listed abo; e under References;

24590-LA W-3YD-LOP-00001, Rev. 0, System
Description for LOP and LVP: LAW Melter Offgas
(Including System Description Change Notice
24590-LAW-3YN-L0P-00001)..

COGEMA-IA-063, Rev. 0

__________ A As.ses sihcti i - ______

Fhe Mdechanical Data Sheet presents the 'bastc specific gravily.
storage temperatures and pressures. The Plant Item Material
Selection Data Sheet addresses the pH range and chemical
composition of the waste to select appropriate tank materials and
specify the corrosion allowance. Other waste characteristics that
are hazardous, such as ignitability, reactivity, and toxicity are
addressed by the Preliminary Safety Analysis Report for the LAW
Vitrification Building and in Part A of the Permit as an integral
part of the design process. The LVP tank provides primary
confinement of the waste during normal operations, abnormal
operations and during and after a Design Basis Earthquake. The
tank is vented via a vent at the top to prevent any build-up of
flammable gases. The tank is grounded to control ignition
sources.

The Plant 11m Material Selection Data Sheet demonstrates that the
tank is designed to process the wastes discussed above. The
System Description discusses nonnal and abnormal operations for
the LVP tank. To neutralize the collected acid gases, a 5 molar
sodium hydroxide solution is added to the Caustic Collection Tank.
A spray jet nozzle is provided for washdown during maintenance
periods.

I I he System Description for the LAW (LVP) does Iot describe any
operations where incompatible wastes are mixed in this tank for
processing. The I VP tank receives scrubbing liquid from the
Caustic Scrubber (LVP-SCB-00001), located at upper floor (Elev.
48' -0") as shown in drawings and as described in the System
Description document. The tank is designed to hold the caustic
scrubbing liquid up to 2 days. The collected waste is routinely
pumped to the I.AW pretreatment facility AlkalinL 1 ffluent Tanks
(RLD-VSL-000 17AB) via caustic blowdown pumps (LVP-PMP-
00002 A B) for further processing.
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Low-Activity Waste (LAW) Secondary Offgas Systern (LVP)
Caustic Collection Tank (LVP-TK-00001)

Informtion A ssessed Source of Inforimanion _____

Druwings and Mechamial Dzra Sheet listed above
i under References:

0
U
0.)

0
0~

0

C
I-
1.-
C
U

I-

C.)

I -
U-.

Tank matcrial and protective
coatings ensure the tank structur
is adequately protected from the
corrosive effects of the waste
stream and external environmen
(expected to not leak or fail for
the design life of the system)

Corrosion allowance is adequate
for the intended service life of
the tank.

Pressure controls (vents and
relief valves) are adequately
designed to ersurc pressure reln
if normal operating pressures in
the tank arc exceeded.

American Petroleum Institute standard, API-650,
e Welded Steel Tanks for Oil Storage.

Plant Item Material Selection Data Sheet,

ts 24590-LAW-NID-LVP-PO02, Rev. 0,
LVP-TK-0000 1 (LAW) Caustic Collection Tank;
24590-LAW-3YD-LOP-00001, Rev. 0, System
Description for LOP and LVP: LAW Melter Offgas
(including System Description Change Notice
24590-LAW-3YN-LOP-00001).

Mechanical Data Sheet listed above under
References;

Plant Item Material Selection Data Sheet,
24590-LAW-NID-.l. VP-P0002, Rev 0.,
LVP-TK-00001 i LAW) Caustic Collection Tank.

Drawings listed above under References;

24590-LAW-3YD-LOP-00001 - Rev. 0, System
F Description for LOP and LVP: LAW Melter Offgas

(Including System Description Chanuc Nolice
24590-LAW-3YN-LOP-U001).

COGEMA-IA-063, Rev. 0

Assessment

I The PlanI Item NiaeralI Selection Data Sheet shows that ihc LA W
Caustic Collection Tank, LVP-VSL-00001 normally operates at
atmospheric pressure, a pH of 9 (may be raised to 74). and at a
temperature range of 142F to 149F. -lie tank is designed per
API-650 standard and for a temperature of 180"F. Other pertinent
tank operation and design infomation is provided in the
Mechanical Data Sheet. Washdown of the tank is considered using
the internal spray jet nozzle. The material selected is 316 and a
corrosion allowance of 0.04 in. The LVP tank is located in the
LAW facility room L-0218 at elevation 28"-0". This room is
equipped with a berm which in turn drains to the Plant Wash Tank
(RLD-VSL-00003) located at lower floor (Elev. 3'-0"). Therefore,
the cell should remain dry during normal operations which will
limit external corrosion of the tank over the facility design life.

The bases for the LVP tank's material selection and corrosion
allowance are furnished in the Plant Item Material Selection Data
Sheet. Selection of 316 material with a corrosion allowance of
0.04 in. for a service life of 40 years is adequate and appropriate.
The material selection and corrosion allowance are carried forward
to the Mechanical Data Sheet, consistently and correctly.

The LAW Caustic Collection Tank, LVP-VSL-0000I is provided
with an unrestricted overflow through a 4" diameter pipe to the
berm around the tank and the berm in turn drains to the Plant Wash
Tank (RLD-VSL-00003) located at lower floor (Elev, 3-0"), as
shown on the drawings and described in the System Description
d u:;rc'. 11Uk Wilk is also provided with a vent at its top to
prevent any build up of gases.
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IQRPE REVIEW -
LOW ACTIVITY WASTE (LAW) VITRIFICATION FACILITY ELEVATION 3'-0" PRIMARY

OFFGAS SYSTEM (LOP) MISCELLANEOUS TREATMENT UNIT SUBSYSTEM
EQUIPMENT

"I, John T. Baxter, have reviewed, and certified a portion of the design of a new tank system or
component located at the Hanford Waste Treatment Plant, owned/operated by Department of
Energy, Office of River Protection, Richland, Washington. My duties were independent review
of the current design for the Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0"
Primary Offgas System (LOP) Miscellaneous Treatment Unit Subsystem Equipment as
required by the Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable
paragraphs, i.e., (a) through (g)."

"i certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the requirements of
the WAC.

The attached review is seven (7) pages numbered one (1) through seven (7).

Job No, 24590

Bechtel National, Inc e,________________________

SUPPLIER DOCUMENT TAUS __
1. Work may reed.
2. Revise and resubmit Work may Proceed subect to resolution of indicated comments.
3. Revise sad resubmit. Work may not proceed.
4. Review not required. Work may proceed.
Permission to proceed does not constitute acceptance or approval of design details, calculations,
analyses, test methods, or materials developed or selected by the supplier and does not relieve
supplier from full compliance with contractual obligations.

U______

G-321 Document Category
IFrom Supplernent A to G-321-E (E) or -321 -V (V), as applicable, or "N/A" if SSRS is used]

Suppdes BNI Document No, Rev.
Ixben applicahlel

Accepted by -
Print Name Si ature Date

het picable} Print Name sg.-mr Date

41$ (tes 7-03 -

Signat eDate
C52/35-6;-v

DEVTWED

EXPIRES: 10 /28 /2

e -710 q /&0 4



COGEMA-IA-064, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT OF THE LOW
ACTIVITY WASTE (LAW) VITRIFICATION FACILITY ELEVATION

3'-0" PRIMARY OFFGAS SYSTEM (LOP) MISCELLANEOUS
TREATMENT UNIT SUBSYSTEM EQUIPMENT

COGEMA-IA-064
REV. 0

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0"
Primary Offgas System (LOP) Miscellaneous Treatment Unit Subsystem Equipment

COGEMA-IA-064, Rev. 0

This integrity assessment includes:
a. Miscellaneous Treatment Unit Subsystem equipment associated with the LAW Melter 1 offgas spools and

bellows between the film coolers and the Submerged Bed Scrubber (SBS) as shown on drawing 24590-LAW-
Scope of this Integrity M-O-OO1 e.I

8 AssesmentM6-LOP-P0001, Rev. 1.
b. Miscellaneous Treatment Unit Subsystem equipment associated with the LAW Melter 2 offgas spools and

bellows between the film coolers and the Submerged Bed Scrubber (SBS) as shown on drawing 24590-LAW-
M6-LOP-P0002, Rev. 1.

24590-LAW-3YD-LOP-00001, Rev. 0, System Description for LOP and LVP: LAW Melter Offgas;
System Description Change Notice (SDCN) No. 24590-LAW-3YN-LOP-00001 to 24590-LAW-3YD-LOP-00001,
Rev. 0
24590-LAW-M5-V17T-P0007, Rev. 0, Process Flow Diagram LAW Melter I Primary Offgas Treatment System
(System LOP);

Drawings and System 24590-LAW-M5-V 17T-POO08, Rev. 0, Process Flow Diagram LAW Melter 2 Primary Offgas Treatment System
Description (System LOP);

24590-LAW-M6-LOP-POOO1, Rev. 1, P & ID-LAW Primary Offgas Process System Melter 1;
24590-LAW-M6-LOP-P0002, Rev. 1, P & ID-LAW Primary Offgas Process System Melter 2;
24590-LAW-P1-PO1T-P0002, Rev. 3, LAW Vitrification Building General Arrangement Plan at El. 3'-0";
24590-LAW-Pl-POIT-P0007, Rev. 5, LAW Vitrification Building General Arrangement Section A-A, B-B, and
C-C

Plant Item Material 24590-LAW-NID-LOP-P0004, Rev. 0, Plant Item Material Selection Data Sheet, LOP Offgas Piping
a Selection Data Sheets (downstream of film cooler to SBS entry)

Summary of Assessment

Page 1 of7 /

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Information" were reviewed and found to furnish adequate design controls and requirements to assure the design
intent fully satisfies the WAC requirements.
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-064, Rev. 0
Primary Offgas System (LOP) Miscellaneous Treatment Unit Subsystem Equipment

Information Assessed

MTU Subsystem equipment
design standards are
appropriate and adequate for
the equipment's intended use.

If MTU Subsystem
equipment to be used is not
built to a design standard, the
design calculations
demonstrate sound
engineering principles of
construction.

Source of Information

Drawings and Plant Item
Material Selection Data Sheet
listed above under References;
24590-WTP-DC-PS-01-001,
Rev. 3, Pipe Stress Design
Criteria including "Pipe Stress
Criteria" and "Span Method
Criteria";
ASME B31.3 Code, Process
Piping, 1996 Edition, American
Society of Mechanical
Engineers;
24590-LAW-NID-LOP-P0004,
Rev. 0, Plant Item Material
Selection Data Sheet, LOP
Offgas Piping (downstream of
film cooler to SBS entry)
24590-WTP-DC-PS-0 1-001,
Rev. 3, Pipe Stress Design
Criteria including "Pipe Stress
Criteria" and "Span Method
Criteria";
24590-WTP-3PS-PFOO-TPOO 1,
Rev. 0, Engineering
Specification for Shop
Fabrication of LAW Melter
Piping and Components

Assessment

The Pipe Stress Design Criteria document identifies ASME B31.3 as the
design code for piping systems of the WTP. The Miscellaneous Treatment
Unit (MTU) Subsystem equipment (bellows and spools) are Quality Level-
1 (QL-t) and specified Important to Safety with seismic protection to
ensure continued function during normal operations, abnormal operations,
and during and after a Seismic Category (SC-III) Design Level Seismic
Event. The Seismic Categories and Quality Levels are explained in detail
in the Pipe Stress Design Criteria document. The materials selected for the
offgas spools and bellows is Inconel, Alloys 625/690 for the spools, and
Alloy 625LCF for the bellows, as noted in the Plant Item Material
Selection Data Sheet. These codes and standards are acceptable and
adequate for the design of the MTU Subsystem equipment for the intended
service.

The MTU Subsystem equipment is built to design and fabrication
standards. The Pipe Stress Design Criteria and shop fabrication documents
specify that piping is to be designed, assembled, and tested in accordance
with ASME B31.3.

Page 2 of 7 7/28/04



Low Activity Waste (LAW) Vitrification Facility Elevation 3'-O"
Primary Offgas System (LOP) Miscellaneous Treatment Unit Subsystem Equipment

COGEMA-IA-064, Rev. 0

Information Assessed Source of Information Assessment

The Basis of Design document specifies that this mechanical equipment be
MTU Subsystem equipment 24590-WTP-DB-ENG-0 1-001, designed for a nominal system life of 5 years. The Pipe Stress Design
has adequate strength at the Rev lB, Basis of Design; Criteria document requires the use of the ASME B31.3 Code for piping
end of its design life to 24590-WTP-DC-PS-01-001, design. ASME B31.3 requires explicit consideration of many loadings
withstand the operating Rev. 3, Pipe Stress Design including operating pressure, operating temperature, thermal
pressure, operating Criteria including "Pipe Stress expansion/contraction, settlement, vibration, and corrosion allowance in
temperature, thermal Criteria" and "Span Method the design of piping. Details of the seismic design methods are discussed
expansion, and seismic Criteria"; in the Pipe Stress Design Criteria document. Design is by hand
loads. Equipment is 24590-WTP-VV-PS-01-001, calculations and computer codes that have been tested and approved as
protected against physical Rev. 2, Verification and discussed in the Verification and Validation Report for ME101, Linear
damage and excessive stress Validation Report for ME 101, Elastic Analysis of Piping, Version N8. These are adequate and
due to settlement, vibration, Linear Elastic Analysis of appropriate codes and standards to ensure that the ancillary equipment will
expansion, or contraction. Piping, Version N8 have adequate strength at end of design life to withstand all anticipated

loadings.

MTU Subsystem equipment
supports are adequately
designed.

Drawings listed above under
references;
24590-WTP-DC-PS-01-002,
Rev 2, Pipe Support Design
Criteria;
24590-WTP-PER-PS-02-001,
Rev. 4, Ancillary Equipment
Pipe Support Design;
ASME B3 1.3 Code, Process
Piping, 1996 Edition, American
Society of Mechanical
Engineers;
24590-WTP-PL-PS-01-001, Rev
1, Verification and Validation
Test Plan for Bechtel's ME 150
Pipe Support Family of
Programs (PCFAPPS)

The Pipe Support Design Criteria considers all load types identified in
ASME B31.3. Bounding load cases are passed to the pipe support
designers from the results of the ancillary equipment piping stress
analyses. Details of the seismic design methodology are discussed in the
Pipe Support Design Criteria document. Analysis is by manual calculation
and computer programs that have been tested and approved as discussed in
the Verification and Validation Test Plan for Bechtel's ME 150 Pipe
Support Family of Programs (PCFAPPS). The Ancillary Equipment Pipe
Support Design document, applicable to this equipment, shows examples
of typical equipment supports. These are appropriate codes and standards
for design of the LOP system MTU Subsystem equipment supports. MTU
Subsystem equipment supports are to be designed to allow a minimum of
heat to be transferred to the building structures (building structures not to
exceed 150 *F for concrete and 200 'F for steel).

Page 3 of 7
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-064, Rev. 0
Primary Offgas System (LOP) Miscellaneous Treatment Unit Subsystem Equipment

Information Assessed

Seams and connections are
adequately designed.

The system will withstand
the effects of frost heave.

-V I

Characteristics of the waste
to be stored or treated have
been identified (ignitable,
reactive, toxic, specific
gravity, vapor pressure, flash
point, temperature)

0
0

0
0
0

System Description listed above
under references

AssessmentSource of Information

Drawings listed above under
references;
24590-WTP-DB-ENG-01-001,
Rev IB, Basis of Design;
24590-WTP-DC-PS-01-001,
Rev. 3, Pipe Stress Design
Criteria including "Pipe Stress
Criteria" and "Span Method
Criteria";
24590-LAW-3PS-PFOO-TPOO1,
Rev. 0, Shop Fabrication of
LAW Melter Piping and
Components

System Description listed above
under References;
24590-WTP-DC-ST-0 1-001,
Rev. 2, Structural Design
Criteria

The LOP system description identifies the safety functions for MTU
Subsystem equipment to include maintaining the confinement boundary of
the offgas stream and ensuring that the flow path between the melters and
the stack remains unobstructed during normal operations, abnormal
operations, and during and following a SC-Ill Design Level seismic event.
The LOP System provides a primary pressure and fluid boundary to
protect facility workers from the hazardous materials in the melter offgas
consisting of high temperature acidic offgas (NOx), steam and air as
discussed in the System Description.

Page 4 of 7

The Pipe Stress Design Criteria document specifies the ASME B31.3
Process Piping design code for the piping systems. Welding is to be
performed in accordance with the requirements specified in the Shop
Fabrication of LAW Melter Piping and Components document. The P&ID
drawings show that the demountable spools will be equipped with
HILTAP connectors which are a proprietary high temperature aerospace
quick-disconnect connection system. These are appropriate codes and
standards for design and fabrication of the LOP system MTU equipment
seams and connections.

The LOP system offgas lines and bellows considered in this assessment are
located in above grade melter and process cells inside the Low Activity
Waste (LAW) Vitrification Facility as discussed in the System
Description.. The Structural Design Criteria requires that all structural
foundations shall extend into the surrounding soil below the frost line to
preclude frost heave. The frost line is 30 in. below grade. The LAW
building foundations are not subject to frost heave; therefore, the LOP
MTU Subsystem equipment located inside the building is not subject to
frost heave.

0
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0
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0
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-064, Rev. 0
Primary Offgas System (LOP) Miscellaneous Treatment Unit Subsystem Equipment

Information Assessed

MTU Subsystem equipment
is designed to handle the
wastes with the
characteristics defined above
and any treatment reagents.

The pH range of the waste,
waste temperature and the
corrosion behavior of the
structural materials are
adequately addressed. MTU
Subsystem equipment
material and protective
coatings ensure the MTU
Subsystem equipment
structure is adequately
protected from the corrosive
effects of the waste stream
and external environments.
The protection is sufficient
to ensure the equipment will
not leak or fail for the design
life of the system.

Source of Information

System Description and
Drawings listed above under
References;
24590-LAW-NlD-LOP-P0004,
Rev. 0, Plant Item Material
Selection Data Sheet, LOP
Offgas Piping (downstream of
film cooler to SBS entry)

Drawings and System
Description listed above under
references;
24590-WTP-DB-ENG-01-001,
Rev 1B, Basis of Design;
24590-LAW-N ID-LOP-P0004,
Rev. 0, Plant Item Material
Selection Data Sheet, LOP
Offgas Piping (downstream of
film cooler to SBS entry)

Assessment

The System Description indicates that the LOP MTU Subsystem
equipment receives the melter offgas at the film cooler at melter plenum
temperatures of 400*C to 600*C and are cooled with the injection of air or
air/steam in order to inhibit solids condensation and aggregation in the
offgas spool entering the submerged bed scrubber. Although primarily
water vapors, the melter offgas contains acid gas components which
necessitate high alloy material selections. The Plant Item Material
Selection Data Sheet lists the materials selected for the offgas spools and
bellows as Inconel; Alloys 625/690 for the spools, and Alloy 625LCF for
the bellows. This material selection data sheet recommends no corrosion
allowances for this five-year design life equipment. Based on the
discussion in the System Description, no reagents are added to these offgas
lines and bellows during normal and abnormal operations. This design is
adequate to meet the service life for the defined waste characteristics.

The Basis of Design identifies a service design life of 5 years for this MTU
Subsystem equipment, offgas spools and bellows. Details of the material
selection for the spools and bellows are discussed in the Plant Item
Material Selection Data Sheet. Little corrosion is anticipated for the
Inconel alloy components as discussed in the data sheet. Notes on the
P&ID drawings identify these spools and bellows as specialty items and
that the Melter Systems design team will specify and procure the external
insulation for these items.

Page 5 of 7
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-064, Rev. 0
Primary Offgas System (LOP) Miscellaneous Treatment Unit Subsystem Equipment

Information Assessed

Corrosion allowance is
adequate for the intended
service life of the MTU
Subsystem equipment.

Pressure controls (vents and
relief valves) are adequately
designed to ensure pressure
relief if normal operating
pressures in the vessels are
exceeded.

Source of Information

Drawings listed above under
References;
24590-WTP-DC-PS-01-001,
Rev. 3, Pipe Stress Design
Criteria including "Pipe Stress
Criteria" and "Span Method
Criteria";
24590-WTP-DB-ENG-01-001,
Rev 1B, Basis of Design;:
24590-LAW-NID-LOP-P0004,
Rev. 0, Plant Item Material
Selection Data Sheet, LOP
Offgas Piping (downstream of
film cooler to SBS entry)

Drawings and System
Description listed above under
References;
24590-WTP-DC-PS-0 1-001,
Rev. 3, Pipe Stress Design
Criteria including "Pipe Stress
Criteria" and "Span Method
Criteria"

Assessment

The Pipe Stress Design Criteria document requires use of the ASME B31.3
Code for ancillary equipment design of these offgas spools and bellows.
Consideration of corrosion, including corrosion allowance, is a mandatory
requirement of ASME B31.3. A minimum required service design life of
5 years is identified in the Basis of Design for the LAW melters and
associated consumable equipment such as these spools and bellows. This
equipment is accessible for service and replacement. The Plant Item
Material Selection Data Sheet provides details of the material selection of
Inconel Alloys 625/690 for the offgas spools and Alloy 625LCF for the
bellows. No corrosion allowance is required because of the low
anticipated corrosion rates under normal operating conditions and
pressures (atmospheric).

The Pipe Stress Design Criteria document specifies use of ASME B31.3 as
the design code for the WTP ancillary equipment. ASME B31.3 requires
provision be made to safely contain or relieve any pressure to which the
ancillary equipment may be subjected. The System Description provides a
detailed discussion of the pressure control systems for the LAW melters
and these offgas spools and bellows. The primary "important to safety"
function for the offgas piping is to provide an intact primary confinement
from the melters to the stack during normal operations, abnormal
operations, and during and after a SC-Ill Design Level seismic event. This
assures adequate pressure relief capability

Page 6 of 7
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Low Activity Waste (LAW) Vitrification Facility Elevation 3'-0" COGEMA-IA-064, Rev. 0
Primary Offgas System (LOP) Miscellaneous Treatment Unit Subsystem Equipment

Information Assessed

Maximum flows and any
unusual operating stresses
are identified

MTU Subsystem equipment
is designed with secondary
containment that is
constructed of materials
compatible with the waste
and of sufficient strength to
prevent failure (pressure
gradients, waste, climatic
conditions, daily operations),
provided with a leak-
detection system, and
designed to drain and
remove liquids.

Source of Information

Drawings and System
Description listed above under
References;
24590-WTP-DC-PS-01-001,
Rev. 3, Pipe Stress Design
Criteria including "Pipe Stress
Criteria" and "Span Method
Criteria";
24590-LAW-NiD-LOP-P0004,
Rev. 0, Plant Item Material
Selection Data Sheet, LOP
Offgas Piping (downstream of
film cooler to SBS entry)

Drawings and System
Description listed above under
References;

Assessment

The expected flow paths for the MTU Subsystem equipment are identified
on the P&JD drawings. The Pipe Stress Design Criteria document
specifies the ASME B31.3 code for piping design. This code requires
piping to be designed to the highest pressure that can be developed in a
piping system assuring that maximum operating stresses remain within
code allowables. The System Description provides a general discussion of
the operations of the melter offgas systems. The Plant Item Material
Selection Data Sheet lists normal operating conditions and accident
operating conditions for this MTU subsystem equipment as ranging from 2
in. Water Gage to 25 in. Water Gage below atmospheric pressure.
Unusual operating stresses will not be a problem.

The MTU Subsystem equipment considered in this assessment is located
in above grade melter and process cells. The equipment initiates at the
melter film coolers in the Melter cell (Room L-0 112) and extends to the
SBS column vessel, housed within Room L-0 123 for Melter I and Room
L-0124 for Melter 2. Rooms L-0123 and L-0124 are provided with liners
and sumps as appropriate, which outside of the scope of this integrity
assessment.
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COGEMA-IA-077, Rev. 0

R10437684

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE LOW ACTIVITY WASTE (LAW)
SECONDARY OFFGAS/VESSEL VENT PROCESS SYSTEM (LVP)

ANCILLARY EQUIPMENT

Job No 24590

Bedhe Naial. Inc
SUPP!LER DOCUMENT STATUS

.Work may proceed.
I'. Reis dresbit. Work may proceed subject to resolution of indicated comments.
3. ]j Revise and resubmit. Work may not proceed.
4. Q Review not required. Work may proceed.
Permission to proceed does not constitute acceptance or approval of design details, calculations,
analyses, test methods, or matenals developed or selected by the supplier and does not relieve
supplier from full compliance with contractual obligations.

REVIEWED

G-321 Document Category A/i
[From Supplement A to G-321-E (E) oG-321-V (V), as applicable, or "N/A" if SSRS is used]

S persedes BNI Document No Rev
[en applicable]

Accepted by 0 0)1 t

Released by AzA:
[Whenapptscable] P t Name Signatue Date

416 OP&5 7-03

Please note that source, special nuclear and byproduct materials, as defined
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.



COGEMA-IA-077, Rev. 0

IQRPE REVIEW
OF

THE LOW ACTIVITY WASTE (LAW)
SECONDARY OFFGASNVESSEL VENT PROCESS SYSTEM (LVP)

ANCILLARY EQUIPMENT

"I, Tarlok S. Hundal, have reviewed and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the Low
Activity Waste (LAW) Secondary OffgasNessel Vent Process System (LVP)
Ancillary Equipment, as required by the Washington Administrative Code,
Dangerous Waste Regulations, Section WAC 173-303-640(3) (a) through (g)
applicable components."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is nine (9) pages numbered one (1) through nine (9).

Signature Date



Low Activity Waste (LAW) Secondary Offgas/Vessel Vent Process System (LVP) COGEMA-IA-077, Rev 0
Ancillary Equipment

This Integrity Assessment includes the LAW Vitrification Building LVP System ancillary equipment associated with
the following plant items and components as shown on drawings 24590-LAW-M6-LVP-P0002 and -P0003:

0 Scope of this Integrity 1. Three RLD system vessels (RLD- VSL-00003/4/5)
0
o Assessment 2. Two LCP System Vessels (LCP-VSL-00001/2)

2. Four LFP system vessels (LFP-VSL-00001/2/3/4)
4. Manifold for Plant Wash & SBS Condensate Collection
5. One LVP system tank (LVP-TK-0000 1).
Drawings:

24590-LAW-P1-PO1T-P0002, Rev. 3, LAW Vitrification Building General Arrangement Plan at EL. 3'-0";
24590-LAW-M6-LVP-P0002, Rev. 1, P&ID LAW Secondary Offgas/Vessel Vent Process System and Stack
Discharge Monitoring System (Q);
24590-LAW-M6-LVP-P0003, Rev. 0, P&ID LAW Secondary Offgas/Vessel Vent Process System Equipment Vents.

Drawing and System 24590-LAW-M5-V 1 7T-POO 11, Rev. 0, Process Flow Diagram LAW Vit Secondary Offgas Treatment (System LVP);
24590-LAW-M6-LVP-00001, Rev. 1. P&ID LAW Secondary Offgas/Vessel Vent Process System Melters Secondary

*2 Descriptions Offgas (Q);

24590-LAW-M6-DIW-00003, Rev. 2, P&ID LAW Demineralized Water System Drain Collection Manifolds.

System Description:

245 90-LAW-3YD-LOP-0000 1, Rev. 0, System Description for LOP and LVP: LAW Melter Offgas (including System
Description Change Notice, SDCN No. 24590-LAW-3YN-LOP-00001, -00003, and -00004).
For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Information" were reviewed and found to furnish adequate design controls and requirements to ensure the design intent

Summary of Assessment fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste
Regulations for Tank Systems.
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Low Activity Waste (LAW) Secondary Offgas/Vessel Vent Process System (LVP) COGEMA-IA-077, Rev 0
Ancillary Equipment

Information Assessed Source of Information Discussion

Drawings listed above under References; The Pipe Stress Design Criteria document identifies ASME
B31.3 as the design code for piping systems for the WTP. The

24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress P& ID drawing identifies the Seismic Category (SC-III) and

Design Criteria including "Pipe Stress Criteria" and Non-Quality (CM) grade of all ancillary equipment
Ancillary equipment design "Span Method Criteria"; components. To ensure continued function during normal
standards are appropriate ASME B31.3 Code, Process Piping, 1996 Edition, operations, abnormal operations, and during and after a Design
and adequate for the American Society of Mechanical Engineers; Basis Earthquake, the design requirements for SC-III
equipment's intended use. 24590-WTP-PSAR-ESH-01-002-03, Rev. ' components are discussed in detail in the Pipe Stress Design

Preliminary Safety Analysis Report (PSAR) to Criteria document. The Quality Levels are discussed in the
PSAR. The above listed design criteria, codes, and standards are

Specific Information. acceptable and adequate for the design of the ancillary
equipment for its intended use.

If the ancillary equipment ASME B31.3 Code, Process Piping, 1996 Edition,to be used is not built to a American Society of Mechanical Engineers; The ancillary equipment is built to design standards. The Pipe
design standard, the design 24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress Stress Design Criteria document specifies that piping is to be

sound engineering Design Criteria including "Pipe Stress Criteria" and designed in accordance with ASME B31.3 Code.

principles of construction. "Span Method Criteria."
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Low Activity Waste (LAW) Secondary Offgas/Vessel Vent Process System (LVP)
Ancillary Equipment

COGEMA-IA-077, Rev 0

Page 3 of 9

Information Assessed Source of Information Discussion
The Basis of Design document specifies that the mechanical
equipment is to be designed for a nominal plant life of 40 years.

24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress The Materials for Ancillary Equipment document specifies that

Design Criteria including "Pipe Stress Criteria" and ancillary equipment downstream of a waste source vessel or

"Span Method Criteria"; miscellaneous plant items is to be constructed of the same or
Ancillary equipment has ASME B31.3 Code. Process Piping, 1996 Edition, better material and with the same corrosion allowance as the
adequate strength at the end A source vessel or plant items, unless the service seen in the
of its design life to American Society of Mechanical Engineers; downstream line warrants a different material, corrosion
withstand the operating ASME Boiler and Pressure Vessel Code, Section allowance, or other modification. The Pipe Stress Design
pressure, operating Rules for Construction of Nuclear Facility Criteria requires the use of the ASME B31.3 Code and DOE-
temperature, thermal Components, Division 1, Subsection NC and STD-1020-94 Standard, for piping design. ASME B31.3
expansion, and seismic Appendix F, 1995; requires explicit consideration of operating pressure, operating

N loads. Equipment is 24590-WTP-DB-ENG-01-001, Rev. lB, Basis of temperature, thermal expansion and contraction, settlement,
proectd aaint pysial Design;protected against physical 24590-WTP-PER-M-02-002, Rev. 1, Materials for vibration, and corrosion allowance in the design of piping.

damage and exccssivc ASME BPV Code. Section III, Subsection NC and Appendix F,
stress due to settlement, DAncillay Equipmenatural Phenomenon Hazards and the Uniform Building Code (UBC) are used to supplement
vibration, expansion, or Design Evaluation Criteria for Department of the requirements of ASME B31.3 and DOE-STD-1020-94 for
contraction. Energy Facilities (including Change Notice #1, design as applicable to the appropriate Seismic Category of the

Eanry Facils (ancillary equipment. Details of the seismic design methods are

UBC, Uniform Building Code, 1997 Edition. discussed in the Pipe Stress Design Criteria document. These
are appropriate and adequate codes and standards to ensure that
the ancillary equipment has adequate strength at the end of its
design life to withstand all anticipated loads.
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Information Assessed Source of Information Discussion
The Pipe Support Design Criteria considers all load types
identified in ASME B31.3 and utilizes ASME Section III,

Drawings listed above under References; Division 1, Subsection NF and Appendix F to supplement the
requirements of ASME B31.3 for seismic design of SC-III/IV

24590-WTP-DC-PS-01 -002, Rev. 3, Pipe Support pipe supports. Bounding load cases are passed to the pipe
Design Criteria; support designers from the results of the ancillary equipment
24590-WTP-PER-PS-02-001, Rev. 4, Ancillary piping stress analyses. Details of the seismic design
Equipment Pipe Support Design; methodology are discussed in the Pipe Support Design Criteria

Ancillary equipment ASME B31.3 Code, Process Piping, 1996 Edition, document. Analysis is by manual calculation and computer
supports are adequately American Society of Mechanical Engineers; programs that have been tested and approved as discussed in the
designed. ASME Boiler and Pressure Vessel Code, Section III, Verification and Validation Test Plan for Bechtel's ME150 Pipe

Rules for Construction of Nuclear Facility Support Family of Programs. The Ancillary Equipment Pipe
Components, Division 1, Subsection NF and Support Design document shows examples of typical equipment
Appendix F, 1995; supports. Ancillary equipment supports are to be designed in
24590-WTP-PL-PS-01-001, Rev. 1, Verification and such a way that the heat transferred from supports to the
Validation Test Plan for Bechtel's ME 150 Pipe building structure does not raise the building structure
Support Family of Programs (PCFAPPS). temperature to exceed 150'F for concrete and 200*F for steel.

These are appropriate codes and standards for design of the
LVP system ancillary equipment supports.

24590-WTP-DB-ENG-01-001, Rev. 1B, Basis of
Design; The Basis of Design states that in-cell piping that is non-
ASME B31.3 Code, Process Piping, 1996 Edition, maintainable will be fully welded. The Pipe Stress Design
American Society of Mechanical Engineers; Criteria document specifies the ASME B31.3 Process Piping
245 90-WTP-DC-PS-01-001, Rev. 4, Pipe Stress design code for the piping systems. Welding is to be performed

adeqaey adeinets a Design Criteria including "Pipe Stress Criteria" and in accordance with the requirements of ASME B31.3 and the
"Span Method Criteria"; ASME B&PV Code, Section IX. Flange connections are to be
ASME Boiler and Pressure Vessel Code, Section IX, designed in accordance with ASME B 16.5 Code. These are
Welding and Brazing Qualifications; appropriate codes and standards for design and fabrication of
ASME B 16.5 Code, Piping Flanges and Flanged the LVP system ancillary equipment seams and connections.
Fittings, 1988 Edition.
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Information Assessed Source of Information Discussion

Structural Design Criteria requires that all structural foundations

Drawings and System Description listed above under for outdoor equipment shall extend into the surrounding soil

References; below the 30" frost line depth to preclude the frost heave. The
The system will withstand ancillary equipment associated with the LVP system considered

the effects of frost heave. 24590-WTP-DC-ST-01-001, Rev. 4, Structural in this assessment is located in the inside interior of the LAW
e CFacility. The majority of the LAW building foundation mat is

Design Criteria. at Elev. (-) 21'-0" level, therefore, the ancillary equipment is
not subject to frost heave.
The Prevention of Hydrogen Accumulation in WTP Tank
Systems and Miscellaneous Treatment Unit Systems document
indicates that flammable or explosive concentrations of

Characteristics of the waste 245 90-WTP-PER-PR-0^3 -00 1, Rev. 1, Prevention ofindctstallmal rexlsv ocnrtoso
hydrogen are not expected in the LAW facility systems

to be stored or treated have Hydrogen Accumulation in WTP Tank Systems and ancillary equipment. Similarly, the Toxic Vapors and
been identified (ignitable, Miscellaneous Treatment Unit Systems; Emissions from WTP Tank Systems and Miscellaneous
reactive, toxic, specific 24590-WTP-PER-PR-03-002, Rev. 1, Toxic Vapors Treatment Unit Systems document provides a summary of the
gravity, vapor pressure, and Emissions from WTP Tank Systems and LAW facility ancillary equipment design features that provide

A flash point, temperature) Miscellaneous Treatment Unit Systems for confinement and treatment of chronically toxic vapors and

emissions during normal operations, abnormal operations, and
during and after a design level seismic event.
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Information Assessed Source of Information Discussion
The System Description identifies that various treatment
reagents are added to the LVP system ancillary equipment
during normal operations. The LVP system vessel offgas vent
lines provide for collection of vessel offgases from selected

ai avessels and provide pathways to the LVP header for treatment
Ancillary equipment is rawings prior to release from the facility. The Materials for Ancillary

References: t
designed to handle the Equipment document specifies that ancillary equipment

1 wastes with the downstream of a waste source vessel or miscellaneous plant
characteristics defined Ancillary Eimnt; items is to be constructed of the same or better material and
above and any treatment 24590-WTP-PFR-PL-02-O0l, Rev. 5, Piping with the same corrosion allowance as the source vessel or plant
reagents. Mte items, unless the service seen in the downstream line warrants a

different material, corrosion allowance, or other modification.
The secondary offgas vent lines and headers are to be fabricated
from 316L stainless steel (Piping Class Sl B) as shown in the
P&ID diagram drawings and as identified in Piping Material
Class Description document.
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Information Assessed Source of Information Discussion
The Basis of Design identifies a service design life of 40 years

The pH range of the waste, for the ancillary equipment. All non-maintainable items will be
waste temperature and the designed to last the life of the facility. Detailed material
corrosion behavior of the selection (corrosion) analyses are conducted for each vessel and
structural materials are System Description and listed above under major components in the LVP system in the LAW facility
adequately addressed. References; during process design. The Materials for Ancillary Equipment
Ancillary equipment document specifies that ancillary equipment downstream of a
material and protective 24590-WTP-DB-ENG-01-001, Rev.1B, Basis of waste source vessel or miscellaneous plant items is to be
coatings ensure the Design; constructed of the same or better material and with the same

$ ancillary equipment 24590-WTP-PER-M-02-002, Rev. 1, Materials for corrosion allowance as the source vessel or plant items, unless
structure is adequately Ancillary Equipment; the service seen in the downstream line warrants a different

o protected from the 24590-WTP-3PS-NNOO-TOOOl, Rev 0, Engineering material, corrosion allowance, or other modification. The
corrosive effects of the Specification for Hot and Anti-Sweat Thermal Thermal Insulation specification requires that all insulating
waste stream and external Insulation; materials used on the outside of ancillary equipment be pre-
environments. Tne Annual Book of ASTM Standards, American approved for use on austenitic stainless steel in accordance with
protection is sufficient to Society of Testing and Materials. applicable ASTM procedures and tests to preclude external
ensure the equipment will corrosion of ancillary equipment. Both internal and external
not leak or fail for the corrosion has been considered for all ancillary equipment,
design life of the system. therefore, the ancillary equipment will provide the expected

_design service life.
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Information Assessed Source of Information Discussion
The Pipe Stress Design Criteria document requires use of the
ASME B31.3 Code for ancillary equipment design.
Consideration of corrosion, including corrosion allowance, is a
mandatory requirement of ASME B31.3. A required service

Drawings listed above under References; design life of 40 years is identified in the Basis of Design for
ancillary equipment located in inaccessible process cells.

24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress Detailed material selection (corrosion) analyses are conducted
Des4g CrteriaiDCudin 1-001,"Re.4,Pipe Stress for each vessel and major components in the LVP system in the
Dsign Crter" Criteria"a LAW Facility during process design. The Materials for

0 Corrosion allowance is "Span Method Criteria"e Ancillary Equipment document specifies that ancillary
adequate for the intended American Society of Mechanical Engineers;, equipment downstream of a waste source vessel or
service life of the ancillary AmericWTP-DBeNG-fM -hni, ie rs miscellaneous plant items is to be constructed of the same or
equipment. better material and with the same corrosion allowance as the

4ie.eg TPPRM - ,R ,Mtrasource vessel or plant items, unless the service seen in the

Ancillary Equipment- downstream line warrants a different material, corrosion

24590-WTP-PER-PL-02-001, Rev. 5, Piping allowance, or other modification. Bounding corrosion

Material Class Description. allowances are listed for each piping material class in the Piping
Material Class Description document. The corrosion/erosion
allowance for the LVP system ancillary equipment is, 0.040 in.
for the 316L stainless steel material. The material and corrosion
allowance are appropriate and adequate for the intended service
life of the ancillary equipment.
The Pipe Stress Design Criteria document specifies use of

Drawings listed above under References; ASME B31.3 as the design code for the WTP piping. ASME

Pressure controls (vents and B31.3 requires provision be made to safely contain or relieve
rese conts) ven deqany 24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress any pressure to which the piping may be subjected. ASME

relief valves) are adequately Design Criteria including "Pipe Stress Criteria" and B31.3 piping not protected by a pressure relieving device, or
designed to ensure pressure "Span Method Criteria"; that can be isolated from a pressure reliving device must be
relief if normal operating ASME B31.3 Code, Process Piping, 1996 Edition, designed for at least the highest pressure that can be developed.
pressures in the vessels are American Society of Mechanical Engineers; Bounding pressure and temperature limits are listed for each of
exceeded. 24590-WTP-PER-PL-02-001, Rev. 5, Piping the piping material classes in the Piping Material Class

Material Class Description. Description document. These requirements are appropriate and
adequate for the ancillary equipment design.
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Information Assessed Source of Information Discussion
Drawings listed above under References; The expected flow paths for the ancillary equipment are

identified on the P&ID drawing. The Pipe Stress Design
24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress Criteria document specifies the ASME B31.3 Code for piping

Maximum flows and any Design Criteria including "Pipe Stress Criteria" and design. This code requires piping to be designed to the highest
8 unusual operating stresses "Span Method Criteria"; pressure that can be developed in a piping system, assuring that

are identified ASME B31.3 Code, Process Piping, 1996 Edition, maximum operating stresses remain within the code allowable
American Society of Mechanical Engineers; values. The Piping Material Class Description document lists
24590-WTP-PER-PL-02-001, Rev. 5, Piping the bounding pressure and temperature limits for each piping
Material Class Description. material class.

Ancillary equipment is
designed with secondary The Basis of Design requires that "Tank system ancillary

Scontainment that is
equipment that manages dangerous waste shall have secondaryconstructed of materials containment" and "All secondary containments will be provided

-W compatible with the waste with drains and leak detection systems for detection of primary0 and of sufficient strength to Drawings listed above under Rcfcrences; containment leaks." The ancillary equipment considered in this
U prevent failure (pressure 24590-WTP-DB-ENG-01-001, Rev. 1B, Basis of

it gradients, waste, climatic Design. assessment is located in process cells and process areas inside
S gradiets, wasteimthe LAW facility. Secondary containment for ancillary
S oeations, paid wequipment within the cells and areas is provided by the liners,0 operations), provided with a
Q leak-detection system, and sumps, and drains within the cells, which are outside the scope

designed to drain and of this integrity assessment.

remove liquids.
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STRUCTURAL INTEGRITY ASSESSMENT
OF

THE LOW ACTIVITY WASTE FACILITY (LAW)
SECONDARY OFFGAS/VESSEL VENT PROCESS SYSTEM (LVP)

MISCELLANEOUS TREATMENT UNIT (MTU)
SUBSYSTEMS ANCILLARY EQUIPMENT

Job No. 24590

Bechtel National, Inc
SUPPLIER DOCUMENT STATUS

1. .Work may proceed.
2. ]Revise and resubmit. Work may proced subject to resolution of indicated comments.
3. O Revise and resubmit. Work may not proceed.

4. E] Review not required. Work may proceed.
Permission to proceed does not constitute acceptance or approval of design details, calculations,
analyses, test methods, or materials developed or selected by the supplier and does not relieve
supplier from full compliance with contractual obligations.

REVIEWED

G-321 Document Category
[From Supplement A to G-321 -E (E) oG 321 -V (V), as applicable, or "N/A" if SSRS is used]

S redes BNI Document No Rev
[When applicabile]/

Accepted byN e

[When applicablel Po , Nnte Signature Date

46GP&S -

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.
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IQRPE REVIEW
OF

THE LOW ACTIVITY WASTE FACILITY (LAW)
SECONDARY OFFGAS/VESSEL VENT PROCESS SYSTEM (LVP)

MISCELLANEOUS TREATMENT UNIT (MTU)
SUBSYSTEMS ANCILLARY EQUIPMENT

"I, Tarlok Hundal have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the Low
Activity Waste Facility (LAW) Secondary OffgasNessel Vent Process System (LVP)
Miscellaneous Treatment Unit (MTU) Subsystems Ancillary Equipment as required
by the Washington Administrative Code, Dangerous Waste Regulations, Section
WAC-1 73-303-640(3) (a) through (g) appicable components."

"I certify under penalty of law that I have personally examined and am familiar with
the information submitted in this document and all attachments and that, based on
my inquiry of those individuals immediately responsible for obtaining the information,
I believe that the information is true, accurate, and complete. I am aware that there
are significant penalties for submitting false information, including the possibility of
fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is nine (9) pages numbered one (1) through nine (9).

Signature

cNGg

ONAL

EXPIRES: 02/15/04

Date



Low Activity Waste Facility (LAW) Secondary Offgas/Vessel Vent Process System (LVP) COGEMA-IA-079, Rev. 0
Miscellaneous Treatment Unit (MTU) Subsystems Ancillary Equipment

This Integrity Assessment includes the LAW LVP MTU Subsystems Ancillary Equipment associated with the
following plant items and components as shown on drawings 245 90-LAW-M6-LVP-POOO 1, -P0002, -P0004, and
-P0005:

0 HEPA filters LVP-HEPA-0000 IA/B, LVP-HEPA-00002A/B, and LVP-HEPA-00003A with preheaters
* Mercury adsorbers LVP-ADBR-OOOOIA/B

Scope of this Integrity 0 Catalytic Oxidizer/Reducer Unit consisting of a heat recovery unit (LVP-HX-00001), an electric heater
Assessment (LVP-HTR-00002), a volatile organic carbon (VOC) catalyst (LVP-SCO-00001), and selective catalytic

reduction (SCR) catalyst (LVP-SCR-00001)
* Caustic Scrubber (LVP-SCB-00001)
* Exhausters LVP-EXHR-0000 1/A/B/C
0 Heaters LVP-HTR-0000 1 A/B

The LVP system begins where the LAW vessel vents and the LAW melter offgas flows merge and ends at the top

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of

Summary of Assessment Information" were reviewed and found to furnish adequate design controls and requirements to ensure the design
intent fully satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste
Regulations for Tank Systems.
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Drawings:

24590-LAW-M6-LVP-P0001, Rev. 0, P&ID - LAW Secondary Offgas/Vessel Vent Process System Melters
Secondary Offgas;
24590-LAW-M6-LVP-P0002, Rev. 2, P&ID - LAW Secondary Offgas/Vessel Vent Process System and Stack
Discharge Monitoring System (Q);
24590-LAW-M6-LVP-P0003, Rev. 0, P&ID - LAW Secondary Offgas/Vessel Vent Process System Equipment
Vents;
24590-LAW-M6-LVP-P0004, Rev. 0, P&ID - LAW Melters Secondary Offgas, Vessel Vent Process Systems
Mercury Mitigation Equipment;
24590-LAW-M6-LVP-P0005, Rev. 0, P&ID - LAW Melters Secondary Offgas Vessel Vent Process System
SCR, VOC, & Ammonia Dilution Packages;

Drawings and System 24590-LAW-M5-V17T-P0010, Rev. 0, Process Flow Diagram LAW Vitrification Ammonia & Secondary Offgas
(System AMR & LVP);Description 24590-LAW-M5 -V17T-POO 11, Rev. 0, Process Flow Diagram LAW Vit Secondary Offgas Treatment (System
JNP);
24590-LAW-Pl-PO1T-P0004, Rev. 0, LAW Vitrification Building General Arrangement Plan at El. 28'-0".
24590-LAW-P1-PO1T-00005, Rev. 1, LAW Vitrification Building General Arrangement Plan at El. 48'-0";
24590-LAW-P1-PO1T-P0007, Rev. 5, LAW Vitrification Building General Arrangement Section A-A, B-B, and
C-C;
24590-LAW-P1-PO1T-P0009, Rev. 5, LAW Vitrification Building General Arrangement Section G-G, H-H, and
J-J;

System Description:

24590-LAW-3YD-LOP-00001, Rev. 0, System Description for LOP and LVP: LAW Melter Offgas, including
System Description Change Notice ( SDCN) 24590-LAW-3YN-LOP-00001, -0003, and -0004.
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Miscellaneous Treatment Unit (MTU) Subsystems Ancillary Equipment

A T

Infurmation Aissessud Source Document Assessent

The Pipe Stress Design Criteria document identifies ASME
B31.3 as the design code for piping systems for the WTP.

Drawings listed above under References; P&ID drawings identify the Seismic Categories and
Quality Levels of the MTU subsystem equipment

Ancillary equipment 24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress considered in this assessment. The Pipe Stress Design

design standards are Design Criteria including "Pipe Stress Criteria" Criteria document provides required seismic analysis

appropriate and adequate and "Span Method Criteria"; methods and acceptance criteria for Seismic Categories

for the equipment's ASME B31.3, Process Piping, 1996 Edition, (SC-I) through (SC-IV) to ensure continued function during

intended use. American Society of Mechanical Engineers; normal operations, abnormal operations, and during and
intededuse.Ameica DP-Getyof-Mch a E ee after a Design Basis Earthquake. The Determination of

2etemintion-Of Ty0Leels Quality Levels document defines the Quality Levels of the
plant equipment. The above listed design criteria, codes,
and standards are appropriate and adequate for the intended
use of the LVP MTU subsystem equipment.

Tf the annilion, ennirpent

to be used is not built to a 24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress The LVP MTU subsystem equipment within the scope of
design standard, the Design Criteria including "Pipe Stress Criteria" this assessment is built to design standards. The Pipe
design calculations and "Span Method Criteria"; t essen iebil tocden standards the pipe
demonstrate sound ASME B31.3, Process Piping, 1996 Edition, Stress Design Criteria document specifies that piping is to
engineering principles of American Society of Mechanical Engineers. be designed in accordance with ASME B31.3 Code.
construction.
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T-C..r .- ,>... A --- -- I h . A -- -nformaVItion bbU Asese ioce Document Assmn

The Basis of Design document specifies that WTP
mechanical equipment is to be designed for a nominal plant
life of 40 years. The Materials for Ancillary Equipment

24590-WTP-DB-ENG-01-001, Rev. 1B, Basis of document specifies that ancillary equipment downstream of

Design; a waste source vessel or miscellaneous plant item is to be

24590-WTP-PER-M-02-002, Rev. 1, Materials constructed of the same material as the vessel and with the
same or greater corrosion allowance unless the service seen

Ancillary equipment has 245 - T in the downstream line warrants a different material,
adequate strength at the 24590-WTP-DC-PS- n -l 01, Rev 4, Pipe Stress corrosion allowance, or other modification. The Pipe
end of its design life to Design Criteria including "Pipe Stress Criteria' Stress Design Criteria document requires the use of the

wihtadte praig and "Span Method Criteria";IwithstandASME B31.3 Code, Process Piping, 1996 ASME B31.3 Code and DOE-STD-1020-94 Standard for
pressure, operating Edition, American Society of Mechanical piping design. ASME B31.3 requires explicit consideration
temperature, thermal Eniners; of operating pressure, operating temperature, thermal
expansion, and seismic expansion and contraction, settlement, vibration, and
l s. Fuipinment is . zDOE-STD-1020-94, Natural Phenomenon corrnsion a11owance in the design of ppng. ASME RPV
protected against physical zar e E aiiti Code, Section III, Subsection NC, Appendix N, Appendix
damage and excessive Department of Energy Facilities (including F, and Code Case N-411, and the Uniform Building Code
stress due to settlement, Change Notice #1, January 1996); (UBC) are used to supplement the requirements of ASME
vibration, expansion, or ASME Boiler and Pressure Vessel Code, Section B31.3 and DOE-STD-1020-94 for design as applicable to
contraction. C p, Rules for Constction of Nuclear Facility the appropriate Seismic Category of the ancillary

Components, Division 1, Code Case Ni , equipment. Details of the seismic analysis methods and
Subsection NC, Appendix N, and Appendix F, acceptance criteria are specified in the Pipe Stress Design
1995; Criteria document. These are appropriate and adequate
UBC, Uniform Building Code, 1997 Edition. codes and standards to ensure that the LVP MTU

subsystem equipment included in this assessment has
adequate strength at the end of its design life to withstand
all anticipated loads.
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0i ce Document
P&IDs drawings identify the seismic categories of LVP
MTU subsystem equipment within the scope of this

Drawings listed above under References; assessment. The Pipe Support Design Criteria document
categorizes pipe supports based upon the piping seismic

24590-WTP-DC-PS-01-002, Rev. 2 Pipe classification. This document then specifies ASME B31.3,
SupportDCigln2Re ' 2,iPincluding MSS-SP-58, for supports for piping categories

ASME B31.3 Code, Process Piping, 1996 SC-I/I. For categories SC-IIIV, ASMI B31.3 is

Edition, American Society of Mechanical supplemented by ASME Section III, Division 1, Subsection

Engineers; NF and Appendix F. Bounding load cases are passed to the
Engineers; Mpipe support designers from the results of piping stress
MSS-SP-58, Manufacturers Standardization analyses. Details of the seismic design methodology and

t Ancillary equipment Society Standard Practice 58, Pipe Hangers and
supports are adequately Supports - Materials, Design, and Manufacture; Clweimet. An is by Suao Design

desined ASE BolerandPresureVesel CdeSecionCriteria document. Analysis is by manual calculation and
designed. ASME Boiler and Pressure Vessel Code, Section computer programs that have been tested and approved as

III, Rules for Construction of Nuclear Facility digouqqed in the Verification qnd Validation Test Plan for
Components, Division 1, Subsection NF and Bechtel's ME150 Pipe Support Family of Programs. The
Appendix F, 1995; Ancillary Equipment Pipe Support Design document shows
24590-WTP-PL-PS-01-001, Rev. 1, Verification amplery quipment support ncillar w
and Validation Test Plan for Bechtel's MEl5O examples of typical equipment supports. Ancillary
Pipe Support Family of Programs (PCFAPP S); equipment supports are to be designed in such a way that
2459-Wppr-P--ily R . 4,ograms FAcillary the heat transferred from supports to the building structure
24590-WTP-PER-PS-02-00 , Rev. 4, Ancillary does not raise the building structure temperature to exceed
Equipment Pipe Support Design. 150*F for concrete and 200'F for steel. These are

appropriate codes and standards for design of the LVP
MTU subsystem equipment supports.
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ILflrm-aLU t-Ibbn Asssse Sorce D~ocument Avssessmen~t

The piping systems addressed in this assessment contain
24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress both welded and flanged connections. The Pipe Stress
Design Criteria including "Pipe Stress Criteria" Design Criteria document specifies the ASME B31.3
and "Span Method Criteria"; Process Piping design code for all WTP piping systems.

S ASME B31.3 Code, Process Piping, 1996 Welded seams and connections are designed and welded in
Seams and connections Edition, American Society of Mechanical accordance with ASME B31.3 and welded in accordance
are adequately designed. Engineers; with the ASME B&PV Code, Section IX. Flange

ASME Boiler and Pressure Vessel Code, Section connections are to be designed in accordance with ANSI
IX, Welding and Brazing Qualifications B 16.5. These are appropriate and adequate codes and
ASME/ANSI B 16.5, 1988 Edition, Piping standards for design and fabrication of seams and
Flanges and Flanged Fittings. connections associated with the LVP MTU subsystem

equipment assessed herein.
The LVP MTU subsystem equipment considered in this
assessment is located in process cells inside the LAW
Facility as shown in the General Arrangement drawings

General Arrangement Drawings and System listed under References. The Structural Design Criteria

The system will withstand Description listed above under References; document requires that all structural foundations shall
extend into the surrounding soil below the frost line to

24590-WTP-DC-ST-0 1-001, Rev. 4, Structural preclude frost heave. The frost line is 30 in. below grade.
Design Criteria. The LAW building foundation mat in the areas of the

facility containing the assessed equipment is at the
(-) 21'- 0" elevation. Therefore, the LVP MTU equipment
located inside the building is not subject to frost heave.
The function of the LVP MTU subsystem equipment is the
transfer of waste between LAW Secondary Offgas

Carteribstce o temiscellaneous treatment units. The characteristics of thewaste to be stored or
treated have been waste handled by the equipment addressed in this

identified (ignitable System Description listed above under assessment will be the same as that handled by the MTUs.
References. The identification of waste characteristics for the MTUs is

reactive, toxic, specific addressed in separate integrity assessments. The System
Description listed under References provides a summary offlash point, temperature)
design criteria required to mitigate identified hazards
associated with the MTUs.
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Low Activity Waste Facility (LAW) Secondary Offgas/Vessel Vent Process System (LVP) COGEMA-IA-079, Rev. 0
Miscellaneous Treatment Unit (MTU) Subsystems Ancillary Equipment

Information Assessed Source Document Assessment

The Materials for Ancillary Equipment document requires
that the material selection and corrosion/erosion allowances
for ancillary equipment in contact with the waste will be

. Dsequal to or better than the material and corrosion allowance
DSpAncillary equipment is of the waste source vessels (MTUs) unless the service seen

designed to handle the under References; in the downstream line warrants a different material,
wastes with the corrosion allowance, or other modifications. Piping
characteristics defined 'Tr Rev. EuMatrials material classes for the LVP MTU subsystem are identified
above and any treatment fr cil Equipmnt; on the P&IDs drawings listed under References. Required
reagents. Ma Te CsERPion. materials for identified piping material classes are shown in

the Piping Material Class Description document.
Treatment reagents are added to the LVP system; ammonia
to the Catalytic Oxidizer Unit and 5M sodium hydroxide to
the Caustic Collection Tank.

The Basis of Design identifies a service design life of 40

and the corrosion years for WTP mechanical equipment. Detailed material

behavior of the structural selection (corrosion) analyses are conducted for each vessel
beaerosre arucatel and major component, including MTUs, in the LAW LVPmaterials are adequatelysytmdrnprcsdeinThMaralfoAclay
addressed. Ancillary 24590-WTP-DB-ENG-01-001, Rev.1B, Basis of system during process design. The Materials for Ancillary
equipment material and Design; Equipment document requires that the material selection

p2aterias and corrosion/erosion allowances for ancillary equipmentSprotective coatings ensure 245 90-WTP-PER-M-02-002, Rev. 1, Materials in contact with the waste will be equal to or better than the
the ancillary equipment for Ancillary Equipment; iaancoslah the waste orc e

strutur is deqatey 2490-TP-3S-N00-0001 Re 0,material and corrosion allowance of the waste sourceSstructure is adequately 24590-WTP-3P-NNOO-TOOO I, Rev 0,vesl(M s)xcpasntdhri.TeTeml
protcte frm te Eginerin Spcifcaton fr Ht ad Ati- vessels (MTUs) except as noted therein. The Thermal

poprotected from the Engineering Specification for Hot and Anti- Insulation specification requires that insulating materials
acorrosive effects of the Sweat Thermal Insulation; used on austenitic stainless steel be qualified in accordance

waste stream and external Annual Book of ASTM Standards, American with applicable ASTM procedures and tests to preclude
environments. The Society of Testing and Materials. external corrosion of ancillary equipment. Both internal
protection is sufficient to and external corrosion have been adequately addressed and
ensure the equipment will the assessed equipment will provide the expected design
not leak or fail for the service life.design life of the system.
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nformation Assed Lource Document Assessment
The Pipe Stress Design Criteria document requires use of
the ASME B31.3 Code for ancillary equipment design.
Consideration of corrosion, including corrosion allowance,
is a mandatory requirement of ASME B31.3. A required

Drawings listed above under References; service design life of 40 years for WTP equipment is
identified in the Basis of Design document. Detailed

24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress material selection (corrosion) analyses are conducted for
Design Criteria including "Pipe Stress Criteria" each vessel and major component, including MTUs, in the
and "Span Method Criteria"; LVP system in the LAW Facility during process design.

. Corrosion allowance is ASME B31.3 Code, Process Piping, 1996 The Materials for Ancillary Equipment document requires
2 adequate for the intended Edition, American Society of Mechanical that downstream ancillary equipment is to be constructed of

service life of the Engineers; equal material and with the same or greater corrosion
ancillary equipment. 24590-WTP-DB-ENG-01-001, Rev. IB, Basis of allowance as the source vessel (MTU) except as noted

Design; therein. Piping material classes are shown on the P&ID
24590-WTP-PER-M-2-002, Rev. 1, Materiak drawings. Bounding rorrn-inn allowances are 1isted for

for Ancillary Equipment; each piping material class in the Piping Material Class
24590-WTP-PER-PL-02-001, Rev. 5, Piping Description document. The corrosion/erosion allowance
Material Class Description. for the 316L stainless steel and N08367 stainless steel used

in the LVP MTU subsystem equipment is 0.040 in. and
0.0425 in. respectively. The material and corrosion
allowance are appropriate and adequate for the intended
service life of the MTU subsystem equipment.

Drawings listed above under References- The Pipe Stress Design Criteria document specifies use of
v ASME B31.3 as the design code for WTP piping. ASME

Pressure controls (vents 24590-WTP-DC-PS-01-001, Rev. 4, Pipe Stress B3 1.3 requires provision be made to safely contain or
and relief valves) are Design Criteria including "Pipe Stress Criteria, relieve any pressure to which the piping may be subjected.
adequately designed to Dsn eicd CriteriaASME B31.3 piping not protected by a pressure relieving
ensure pressure relief if aSE Method Crtess device, or that can be isolated from a pressure relieving
normal operating Editi 1.3 A e, Pocess Pipin device must be designed for at least the highest pressure
pressures in the vessels Ediineria that can be developed. Piping material classes are shown
are exceeded. n50e P-PER-PL-02-001, Rev. 5, Piping on the P&ID drawings. Bounding pressure and temperature

Material Class Description. limits are listed for each of the piping material classes in
M r Cs Dthe Piping Material Class Description document.
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Low Activity Waste Facility (LAW) Secondary Offgas/Vessel Vent Process System (LVP)
Miscellaneous Treatment Unit (MTU) Subsystems Ancillary Equipment

COGEMA-IA-079, Rev. 0

nformation lAssesse Source Document Assessment

The expected flow paths for the LVP MTU subsystem
equipment are identified on the P&ID drawings listed under
References. Per the System Description document, the
maximum air flow is that which maintains the required
vacuum in the offgas header. This airflow is provided by

Maximum flows and any Drangs and System Description listed above the LVP exhausters, LVP-EXHR-0000 lA/B/C, which are
unusual operating stresses under References. automatically adjusted to maintain a constant vacuum
are identified depending upon the number of melters online and the

number of melters being fed. The vacuum will be
monitored at the offgas header where the LAW melter
primary offgas lines and the vessel vent line join. There are
no unusual operating stresses associated with the LVP
MTU subsystem equipment.

Ancillary equipment is

containment that is
constructed of materials
compatible with the waste The LVP MTU subsystem equipment considered in thisand of sufficient strength assessment is located in process rooms within the LAW
to prevent failure Drawings and System Description listed above facility. Secondary containment within these areas is

(preu gradients, under References. provided by the facility and is outside the scope of this% waste, climatic "0 integrity assessment.
a conditions, daily
0

operations), provided with
a leak-detection system,
and designed to drain and
remove liquids.
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AREVA

Ms. D. J. Whiting
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center Place
Richland, Washington 99352

January 7, 2005

Dear Ms. Whiting:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00138 -
STRUCTURAL INTEGRITY ASSESSMENT LOW ACTIVITY WASTE FACILITY (LAW)
SECONDARY OFFGASNESSEL VENT PROCESS SYSTEM (LVP) MISCELLANEOUS
TREATMENT UNIT (MTU) SUBSYSTEMS ANCILLARY EQUIPMENT

The integrity assessment of the subject ancillary equipment has been completed per the
contract requirements and is enclosed for your use. The assessment found the design intent
is sufficient to ensure that the ancillary equipment will be adequately designed and will have
sufficient structural strength, compatibility with the waste(s) to be processed/stored/treated,
and corrosion protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please contact Tarlok Hundal at (509) 373-4438, or via facsimile at
(509) 372-0504.

E. A. Nelson, Director
Engineering & Technology

COGEMA Engineering Corporation

kId

Attachment

cc: D. C. Pfluger MS4-E2 w/ attachment

2425 Stevens Center Place Second Floor, P.O. Box 840, Richland, Washington 99352
Tel: (509) 372-8256 - ax: (509) 372-3169

COGEMA ENGINEERING CORPORATION
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COGEMA-IA-026, Rev. 0

IQRPE REVIEW R1017 3 4 7 4
Of

LOW ACTIVITY WASTE (LAW) VITRIFICATION FACILITY
RADIOACTIVE LIQUID WASTE DISPOSAL SYSTEM (RLD) VESSELS

(RLD-VSL-00003 and RLD-VSL-00005)

"I, Tarlok S. Hundal, have reviewed and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties were
independent review of the current design for the Low Activity Waste (LAW), Radioactive
Liquid Waste Disposal System (RLD) Vessels (Plant Wash Vessel, RLD-VSL-00003 and
SBS Condensate Vessel, RLD-VSL-00005) as required by The Dangerous Waste
Regulations, namely, WAC 173-303-640(3) applicable paragraphs [i.e., (a) through (g)]."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the requirements
of the WAC.

The attached review is six (6) pages numbered one (1) through six (6) for Vessel,
RLD-VSL-00003 and seven (7) pages numbered one (1) through seven (7) for Vessel,
RLD-VSL-00005.

cfGg

0 pp

213

ONAL#

EXPIRES: 02/15/04

Signature Date

Best Available Copy

k- H C-4 Y (:7 Fe ", C)CA



COGEMA-IA-026, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT OF
LOW ACTIVITY WASTE (LAW) VITRIFICATION FACILITY

RADIOACTIVE LIQUID WASTE DISPOSAL SYSTEM (RLD) VESSELS
(RLD-VSL-00003 and RLD-VSL-00005)

COGEMA-IA-026, Rev. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S.
Department of Energy (DOE) facilities exclusively by DOE acting pursuant
to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and
exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information
contained herein on radionuclides is provided for process description
purposes only.



Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD),
Plant Wash Vessel, RLD-VSL-00003

Scope of this Integrity
Assessment

Specifications, Drawings
and Mechanical Data
Sheets

Summary of Assessment

COGEMA-IA-026, Rev. 0

This integrity assessment includes:
One RLD Plant Wash Vessel: RLD-VSL-00003 including its appurtenances or offspring items, located in cell
L-0126 at Elevation 3'-0" in the LAW Vitrification Building.

The following Specifications are listed in Material Requisition No. 24590-CM-MRB-MVAQ-00001, Rev. I
Engineering Specification for Pressure Vessel Design and Fabrication;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;
General Specification for Supplier Quality Assurance Program Requirements;
Specification for Positive Material Identification (PMI);
General Specification for Packing, Shipping, Handling, and Storage;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Engineering Specification for Structural Design Loads for Seismic Category III and IV Equipment and Tanks.

Drawings:
24590-LAW-MV-RLD-P0002, Rev. 1, Equipment Assembly Plant Wash Vessel, (RLD-VSL-00003);
24590-LAW-M6-RLD-P0001, Rev. 1, P & ID-LAW Radioactive Liquid Waste Disposal System Plant Wash & SBS
Condensate Collection;
24590-LAW-Pl-POlT-P0002, Rev. 2, LAW Vitrification Building General Arrangement Plan at El. 3-0";
24590-LAW-P I-POlT-P0007, Rev. 3, LAW Vitrification Building General Arrangement Section C-C;
24590-LAW-P1-POIT-POO1O, Rev. 3, LAW Vitrification Building General Arrangement Section K-K and L-L;
24590-LAW-M5-V17T-P0014, Rev. 1, Process Flow Diagram LAW Liquid Effluent (System RLD & NLD).

Mechanical Data Sheet:
24590-LAW-MVD-RLD-POO07, Rev.2, Plant Wash Vessel (RLD-VSL-00003).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Information" were reviewed and found to furnish adequate design controls and requirements to ensure the design intent fully
satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations.
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Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD), COGEMA-IA-026, Rev. 0
Plant Wash Vessel, RLD-VSL-00003

Information Assessed Source of Information Assessment

Vessel design standards are
appropriate and adequate for the
vessel's intended use.

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheet listed above
under References

24590-LAW-3YD-20-00001, Rev. 0, System
Description for LAW Virtification Liquid Effluent
Systems (RLD and NLD);

SDCN No. 24590-LAW-3YN-20-0000 1, System
Description for LAW Virtification Liquid Effluent
Systems (RLD and NLD).

The RLD system Plant Wash Vessel, RLD-VSL-00003 vessel
and all appurtenances are to be designed to the ASME Section
VIII, Division 1 rules which are appropriate for pressure vessels
operating with mixed waste solutions over the pressure and
temperature ranges specified for this vessel. Supplementary
requirements are specified in the Engineering Specification for
Pressure Vessel Design and Fabrication. Supplementary
requirements address pressure vessel fatigue analysis, positive
material identification, lifting attachment design, equipment
drop evaluation, fabrication tolerances, acceptable welding
procedures for the vessel and appurtenances, welder
qualifications and testing records, NDE inspections and records,
and lifting, packaging, shipping, handling and storage
requirements. These are adequate and acceptable design
standards. The LAW Plant Wash Vessel, RLD-VSL-00003 is a
vertical vessel with a 192 in. ID and a height of 185 in. from
bottom tangent line to top of its head. It is supported on a
cylindrical skirt (1" thick by approx. 3-0" high) which in turn is
supported on a base plate anchored to the concrete floor at Elev.
3'-0". The vessel top head is flat, built with 2.5" thick plate and
the bottom is a Flanged & Dished (F & D) head with minimum
thickness of 3/4". The shell is specified to be made of 3/4" thick
plate. The vessel has internal equipment such as an agitator,
pump, thermocouples etc. supported from the tank top or from
top and bottom or both. Material for the shell, bottom head and
the vessel's internal equipment is UNS N08367
(6% Molybdenum stainless steel alloy, grade AL6XN), and will
hereafter be referred to as 6% Mo. The SA-240 316L stainless
steel (0.030% maximum carbon content, dual certified) is
specified for the top head and sprayers. The supporting skirt is
specified as SA-240 304L stainless steel (0.030% maximum
carbon content, dual certified). Both preceding listed stainless
steel materials will hereafter be referred to as 3 16L and 304L,
respectively. The operating volume is to be about 23,400
gallons and the total internal volume is to be about 25,800
gallons.

Page 2 of 6



Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD),
Plant Wash Vessel, RLD-VSL-00003

I In formation Assessed

If a non-standard vessel is to be
used, the design calculations
demonstrate sound engineering
principles of construction.

Vessel has adequate strength,
after consideration of the
corrosion allowance, to withstand
the operating pressure, operating
temperature, and seismic loads.

Source of Information

Specifications listed under Material Requisition'
Drawings, and Mechanical Data Sheet listed above
under References-

24590-CM-MRB-MVAO-00001-SO2, Rev.0,
Material Requisition Supplement.

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheet listed above
under References;

24590-LAW-3YD-20-00001, Rev. 0,
System Description for LAW Vitrification Liquid
Effluent Systems (RLD and NLD).

COGEMA-IA-0 26, Rev. 0

Assessment

Page 3 of 6
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The RLD Plant Wash Vessel, RLD-VSL-00003 is a standard
ASME Section VIII vessel. The Mechanical Data Sheet
requires that the ASME Section VIII, Division 1 vessels be
delivered after design, fabrication, inspection and testing with
an ASME code stamp and that the vessels be nationally
registered. Supplemental design information is provided by the
reference documents listed in the Source of Information column
for utilizing sound engineering principles of construction of the
vessels. As discussed above, the vessel design standards are
appropriate and adequate for the vessel's intended use.
The Mechanical Data Sheet identifies the vessel's operating
pressure and temperature ranges, the materials selected for the
vessel, the corrosion allowance(s), and the vessel quality level
which determines the requirements for seismic design. The
design specification for the vessel requires specific
consideration of the operating pressures and temperatures and
seismic loads in the design process. ASME Section VIII, Div. I
requires that corrosion allowance thickness shall be excluded
from nominal vessel thickness when evaluating the adequacy of
vessel components for these loads at end of life. The
Engineering Specification for Seismic Qualification Criteria for
Pressure Vessels adopts ASME Section VIII, Div. 2 design rules
to address seismic design and analysis of the vessel and ASME
Section VII, Div. 1 for vessel supports. Detailed requirements
for seismic load determination are furnished in the specification
for Seismic Category 11I/V Equipment and Tanks. These codes
and standards are adequate and appropriate for design of the
RLD vessel to withstand operating pressure and temperature
loads and seismic loads for the specified design life.



Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD), COGEMA-IA-026, Rev. 0
Plant Wash Vessel, RLD-VSL-00003

Information Assessed Source of In formation Assessment

The Engineering Specification for Pressure Vessel Design and
Specifications listed under Material Requisition Fabrication requires the use of ASME B&PV Code, Section

Vessel foundation will maintain VIII, Division 1 for design of the vessel supports. This code

the load of a full vessel. 24590-WTP-DB-ENG-Ol-O01, Rev. I, Basis of ensures an adequate design for the vessel supports. Chapter 14
Desig. lof the Basis of Design document requires that vessel
Design. foundations design must be adequate to support the loads from

full vessels.

in an area subject to flooding, Specifications listed under Material Requisition Buoyant forces of an empty vessel in a flooded room are a
f sunder References. mandatory standard design load case in the Specification for

Pressure Vessel Design and Fabrication.

The Basis of Design document requires that all structural
Vessl sste wil wthsandthe 2450-WT-DBENG01-0lev-1, asi of foundations extend a distance below grade that exceeds the

essel sys o withstand the 24590-WTP-DB-ENG-O1-Ol, Rev. 1, Basis of depth of the frost line. The vessel is located inside/interior of
the building at above grade (Elevation 3'-0" level), therefore,
the vessel foundation is not subject to frost heave.
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Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD),
Plant Wash Vessel, RLD-VSL-00003

In formation Assessed

Characteristics of the waste to be
stored or treated bave been
identified (ignitable, reactive,
toxic, specific gravity, vapor
pressure, flash point, storage
temperature)

Vessel is designed to store or
treat the wastes with the
characteristics defined above and
any treatment reagents.

The waste types are compatible
with each other.

Source of Informadton

Mechanical Data Sheet listed above under
References-

Plant Item Material Selection Data Sheet,
24590-LAW-N1D-RLD-P0005, Rev. 0,
RLD-VSL-00003 (LAW) Plant Wash Vessel-
24590-WTP-PSAR-ESH-01-002-03, Rev. Oa,
Preliminary Safety Analysis Report: LAW Facility
Specific Information;
24590-WTP-DWPA-ENV-0 1-001, Rev. 1, WTP
Dangerous Waste Permit Application.

Plant Item Material Selection Data Sheet,
24590-LAW-NID-RLD-P0005, Rev. 0,
RLD-VSL-00003 (LAW) Plant Wash Vessel;
24590-LAW-3YD-20-00001, Rev. 0, System
Description for LAW Vitrification Liquid Effluent
Systems (RLD and NLD).

24590-LAW-3YD-20-00001, Rev. 0, System
Description for LAW Virtification Liquid Effluent
Systems (RLD and NLD).

COGEMA-IA-02 6, Rev. 0

Assessment

The Mechanical Data Sheet presents the waste specific gravity,
storage temperatures and pressures. The Plant Item Material
Selection Data Sheet addresses the pH range and chemical
composition of the waste to select appropriate vessel materials
and specify the corrosion allowance. Other waste characteristics
that are hazardous, such as ignitability, reactivity, and toxicity
are addressed by the Preliminary Safety Analysis Report for the
LAW Vitrification Building and in Part A of the Permit
Application as an integral part of the design process. The RLD
vessels provide primary confinement of the waste during normal
operations, abnormal operations and during and after a Design
Basis Earthquake. The vessel has a continually operating
agitator to mitigate any sludge buildup and the vessel is actively
vented via the LAW vent system to prevent any build-up of
flammable gases. The vessel is grounded to control ignition
sources.

The Plant Item Material Selection Data Sheet demonstrates that
the vessel is designed to process the wastes discussed above.
The System Description discusses normal and abnormal
operations for the RLD vessels. Compatible chemicals may be
added to the vessels to maintain sodium molarity of SM. Acid
or water will be used for flushing/rinsing.

The System Description for the LAW (RLD) does not describe
any operations where incompatible wastes are mixed in these
vessels for processing. The RLD vessels function primarily to
collect/store secondary effluent waste from various LAW
facility systems, mix, and then transfer it to the Pretreatment
facility for further processing.
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Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD),
Plant Wash Vessel, RLD-VSL-00003

COGEMA-IA-026, Rev. 0

lInformation Assessed Source of information

Vessel material and protective
coatings ensure the vessel
structure is adequately protected
from the corrosive effects of the
waste stream and external
environments (expected to not
leak or fail for the design life of
the system)

Drawings and Mechanical Data Sheet listed above
under References;

Plant Item Material Selection Data Sheet;
24590-LAW-NID-RLD-POO05, Rev. 0,
RLD-VSL-00003 (LAW) Plant Wash Vessel;
24590-LAW-3YD-20-00001, Rev. 0, System
Description for LAW Vitrification Liquid Effluent
Systems (RLD and NLD).

The Plant Item Material Selection Data Sheet shows that the
LAW Plant Wash Vessel, RLD-VSL-00003 normally operates
at atmospheric pressure, pH 3 to 14.7, and at 68 'F temperature.
The vessel is designed for 15 psig pressure and 200 'F
maximum temperature. Potential acid cleaning operations of the
vessel were also considered. The materials selected are 6 % Mo
and 316L and a corrosion allowance of 0.04 in. The RLD vessel
is located in the LAW effluent cell (L-0 126) at elevation 3'-0".
The vessel's support skirt material is 304L. This cell is
equipped with sump to pump out any leaks. Therefore, the cell
should remain dry during normal operations which will limit
external corrosion of the vessel over the facility design life. The
RLD vessel receives waste from various LAW facility systems,
drains, and sumps, which includes vessel wash liquid,
condensate, and effluent. This vessel's effluent is sent to
Pretreatment Facility's Plant Wash Vessel (PWD-VSL-00044)
for further processing.

Mechanical Data Sheet listed above under The bases for the RLD vessel's material selection and corrosion
References; allowance are furnished in the Plant Item Material Selection

Corrosion allowance is adequate Data Sheet. Selection of 6% Mo, 316L, and 304L materials
2 for the intended service life of Plant Item Material Selection Data Sheet; with a corrosion allowance of 0.04 in. for a service life of 40

o the vessel. 24590-LAW-NlD-RLD-P0005, Rev. 0, years is adequate and appropriate. The material selections and
RLD-VSL-00003 (LAW) Plant Wash Vessel. corrosion allowances are carried forward to the Mechanical

Data Sheet consistently and correctly.
The RLD Plant Wash Vessel, RLD-VSL-00003 is designed to

Pressure controls (vents and Drawings listed above under References; unrestricted overflow through 6" diameter line to the C3/C5
c4 relief valves) are adequately Drains/Sump Collection Vessel (RLD-VSL-00004) located at
W designed to ensure pressure relief 24590-LAW-3YD-20-00001, Rev. 0, System Elevation (-) 2V-0", as shown on the drawings and described in

' if normal operating pressures in Description for LAW Vitrification Liquid Effluent the System Description document. The vessel is also connected
the vessel are exceeded. Systems (RLD and NLD). to the LAW vessel vent system to prevent over pressurization of

the vessel.
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Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD),
SBS Condensate Collection Vessel, RLD-VSL-00005

COGEMA-IA-026, Rev. 0

g.. Scope of this Integrity This integrity assessment includes:

Assessment One RLD SBS Condensate Collection Vessel: RLD-VSL-00005 including its appurtenances or offspring items, located in
cell L-0126 at Elevation 3-0" in the LAW Vitrification Building.

Specifications, Drawings
and Mechanical Data
Sheets

Summary of Assessment

The following Specifications are listed in Material Requisition No. 24590-QL-MRB-MVA0-00001, Rev. 3
Engineering Specification for Pressure Vessel Design and Fabrication;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;
General Specification for Supplier Quality Assurance Program Requirements;
Specification for Positive Material Identification (PMI);
General Specification for Packing, Shipping, Handling, and Storage;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Engineering Specification for Structural Design Loads for Seismic Category III and IV Equipment and Tanks.

Drawings:
24590-LAW-MV-RLD-P0003, Rev. 1, Equipment Assembly SBS Condensate Collection Vessel,
(RLD-VSL-00005);
24590-LAW-M6-RLD-PO0Ol, Rev. 1, P & ID-LAW Radioactive Liquid Waste Disposal System Plant Wash & SBS
Condensate Collection;
24590-LAW-P1-PG1T-P0002, Rev. 2, LAW Vitrification Building General Arrangement Plan at El. 3-0";
24590-LAW-Pl-PO1T-P0007, Rev. 3, LAW Vitrification Building General Arrangement Section C-C;
24590-LAW-P1-POlT-P0010, Rev. 3, LAW Vitrification Building General Arrangement Section K-K and L-L;
24590-LAW-M5-V17T-P0014, Rev. 1, Process Flow Diagram LAW Liquid Effluent (System RLD & NLD).

Mechanical Data Sheet:
24590-LAW-MVD-RLD-P0006, Rev. 1, SBS Condensate Collection Vessel (RLD-VSL-00005).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Information" were reviewed and found to furnish adequate design controls and requirements to ensure the design intent fully
satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations.
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Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD),
SBS Condensate Collection Vessel, RLD-VSL-00005

Ijnformation Assessed L Soure of Information

COGEMA-IA-026, Rev. 0

Assessment

Vessel design standards are
appropriate and adequate for the
vessel's intended use.

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheet listed above
under References;

24590-LAW-3YD-20-0000 , Rev. 0, System
Description for LAW Virtification Liquid Effluent
Systems (RLD and NLD);,

SDCN No. 24590-LAW-3YN-20-00001, System
Description for LAW Virtification Liquid Effluent
Systems (RLD and NLD).

The RLD system SBS Condensate Collection Vessel, RLD-
VSL-00005 vessel and all appurtenances are to be designed to
the ASME Section VIII, Division 1 rules which are appropriate
for pressure vessels operating with mixed waste solutions over
the pressure and temperature ranges specified for this vessel.
Supplementary requirements are specified in the Engineering
Specification for Pressure Vessel Design and Fabrication.
Supplementary requirements address pressure vessel fatigue
analysis, positive material identification, lifting attachment
design, equipment drop evaluation, fabrication tolerances,
acceptable welding procedures for the vessel and appurtenances,
welder qualifications and testing records, NDE inspections and
records, and lifting, packaging, shipping, handling and storage
requirements. These are adequate and acceptable design
standards. The LAW SBS Condensate Collection Vessel, RLD-
VSL-00005 is a vertical vessel with a 192 in. ID and a height of
185 in. from bottom tangent line to top of its head. It is
supported on a cylindrical skirt (3/8" thick by approx. 3-0"
high) which in turn is supported on a base plate anchored to the
concrete floor at Elev. 3'-0". The vessel head is flat, built with
2.75" thick plate and the bottom is Flanged & Dished (F & D)
head with minimum thickness of 3/4". The shell is specified to
be made of 3/4" thick plate. The vessel has internal equipment
such as an agitator, pump, thermocouples etc. supported from
the tank top or from top and bottom or both. Material for the
shell, bottom head and the vessel's internal equipment is UNS
N08367 (6% Molybdenum stainless steel alloy, grade AL6XN),
will hereafter be referred to as 6% Mo. The SA-240 316L
stainless steel (0.030% maximum carbon content, dual certified)
is specified for the top head and sprayers. The supporting skirt is
specified as SA-240 304L stainless steel (0.030% maximum
carbon content, dual certified). Both preceding listed stainless
steel materials will hereafter be referred to as 3 16L and 304L,
respectively. The operating volume is to be about 23,400
gallons and the total internal volume is to be about 25,800
gallons.
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Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD),
SBS Condensate Collection Vessel, RLD-VSL-00005

COGEMA-IA-026, Rev. 0

I Information Assessed Source of nformati on I

If a non-standard vessel is to be
used, the design calculations
demonstrate sound engineering
principles of construction.

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheet listed above
under References;

24590-QL-MRB-MVAO-00001-SO], Rev.003,
Material Requisition Supplement;
24590-QL-MRB-MVAO-00001-S02, Rev.003,
Material Requisition Supplement;
24590-QL-MRB-MVA-00001-S03, Rev.003,
Material Requisition Supplement;
24590-QL-MRB-MVAO-O000 1-S04, Rev.003,
Material Requisition Supplement.
2459Q-QL-MIRB-MVAO-00001-S55 Rev.003,
Material Requisition Supplement.

The RLD SBS Condensate Collection Vessel, RLD-VSL-00005
is a standard ASME Section VIII vessel. The Mechanical Data
Sheet requires that the ASME Section VIII, Division 1 vessels
be delivered after design, fabrication, inspection and testing
with an ASME code stamp and that the vessels be nationally
registered. Supplemental design information is provided by the
reference documents listed in the Source of Information column
for utilizing sound engineering principles of construction of the
vessels. As discussed above, the vessel design standards are
appropriate and adequate for the vessel's intended use.
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Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD),
SBS Condensate Collection Vessel, RLD-VSL-00005

Information Assessed ~Source of Informtation

COGEMA-IA-026, Rev. 0

Ass1smen

Vessel has adequate strength,
after consideration of the
corrosion allowance, to withstand
the operating pressure, operating
temperature, and seismic loads.

Specifications listed under Material Requisition,
Drawings, and Mechanical Data Sheet listed above
under References-

24590-LAW-3YD-20-00001, Rev. 0, System
Description for LAW Vitrification Liquid Effluent
Systems (RLD and NLD).

The Mechanical Data Sheet identifies the vessel's operating
pressure and temperature ranges, the materials selected for the
vessel, the corrosion allowance(s), and the vessel quality level
which determines the requirements for seismic design. The
design specification for the vessels require specific
consideration of the operating pressures and temperatures and
seismic loads in the design process. ASME Section VIII, Div. 1
requires that corrosion allowance thickness shall be excluded
from nominal vessel thickness when evaluating the adequacy of
vessel components for these loads at end of life. The
Engineering Specification for Seismic Qualification Criteria for
Pressure Vessels adopts ASME Section VIII, Div. 2 design rules
to address seismic design and analysis of the vessel and ASME
Section VIII, Division I for vessel supports. Detailed
requirements for seismic load determination are furnished in the
specification for Seismic Category III/IV Equipment and Tanks.
These codes and standards are adequate and appropriate for
design of the RLD vessel to withstand operating pressure and
temperature loads and seismic loads for the specified design life.
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Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD),
SBS Condensate Collection Vessel, RLD-VSL-00005

I Information Assessed

COGEMA-IA-0

AssessmetSource of Information

Vessel foundation will maintain
the load of a full vessel.

If in an area subject to flooding,
the vessel is anchored.

Specifications listed under Material Requisition
above under References;

24590-WTP-DB-ENG-01-001, Rev. 1, Basis of
Design.

Specifications listed under Material Requisition
above under References.

The Engineering Specification for Pressure Vessel Design and
Fabrication requires the use of ASME B&PV Code, Section
VIII, Division I for design of the vessel supports. This code
ensures an adequate design for the vessel supports. Chapter 14
of the Basis of Design document requires that vessel
foundations design must be adequate to support the loads from
full vessels.

Buoyant forces of an empty vessel in a flooded room are a
mandatory standard design load case in the Specification for
Pressure Vessel Design and Fabrication.

4 4

Vessel system will withstand the 24590-WTP-DB-ENG-0l-00l, Rev. 1, Basis of
effects of frost heave. Design.

Characteristics of the waste to be
stored or treated have been
identified (ignitable, reactive,
toxic, specific gravity, vapor
pressure, flash point, storage
temperature)

Mechanical Data Sheet listed above under
References;

Plant Item Material Selection Data Sheet,
24590-LAW-N1D-RLD-P0002, Rev. 0,
RLD-VSL-00005 (LAW) SBS Condensate
Collection Vessel;
24590-WTP-PSAR-ESH-01-002-03, Rev. Oa,
Preliminary Safety Analysis Report: LAW Facility
Specific Information;
24590-WTP-DWPA-ENV-01-001, Rev. 1, WTP
Dangerous Waste Permit Application.

The Basis of Design document requires that all structural
foundations extend a distance below grade that exceeds the
depth of the frost line. The vessel is located inside/interior of
the building at above grade (Elevation 3'-0" level), therefore,
the vessel foundation is not subject to frost heave.

The Mechanical Data Sheet presents the waste specific gravity,
storage temperatures and pressures. The Plant Item Material
Selection Data Sheet addresses the pH range and chemical
composition of the waste to select appropriate vessel materials
and specify the corrosion allowance. Other waste characteristics
that are hazardous, such as ignitability, reactivity, and toxicity
are addressed by the Preliminary Safety Analysis Report for the
LAW Vitrification Building and in Part A of the Permit
Application as an integral part of the design process. The RLD
vessels provide primary confinement of the waste during normal
operations, abnormal operations and during and after a Design
Basis Earthquake. The vessel has a continually operating
agitator to mitigate any sludge buildup and the vessel is actively
vented via the LAW vent system to prevent any build-up of
flammable gases. The vessel is grounded to control ignition
sources.
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Low-Activity Waste (LAW), Radioactive
SBS Condensate Conection Vessel, RLD

_ Information Assessed

Liquid Waste Disposal System (RLD),
-VSL-00005

Source of Informatintm

COGEMA-IA-026, Rev. 0

Assessment

Vessel is designed to store or
treat the wastes with the
characteristics defined above and
any treatment reagents.

The waste types are compatible
I with each other.

Vessel material and protective
coatings ensure the vessel
structure is adequately protected
from the corrosive effects of the
waste stream and external
environments (expected to not
leak or fail for the design life of
the system)

Plant Item Material Selection Data Sheet,
24590-LAW-N ID-RLD-P0002, Rev. 0,
RLD-VSL-00005 (LAW) SBS Condensate
Collection Vessel;
24590-LAW-3YD-20-00001, Rev. 0, System
Description for LAW Vitrification Liquid Effluent
Systems (RLD and NLD).

-F A--

24590-LAW-3YD-20-0000i, Rev. 0, System
Description for LAW Virtification Liquid Effluent
Systems (RLD and NLD).

Drawings and Mechanical Data Sheet listed above
under References;

Plant Item Material Selection Data Sheet;
24590-LAW-N1D-RLD-P0002, Rev. 0,
RLD-VSL-00005 (LAW) SBS Condensate
Collection Vessel;
24590-LAW-3YD-20-00001, Rev. 0, System
Description for LAW Vitrification Liquid Effluent
Systems (RLD and NLD).

i_ A

Corrosion allowance is adequate
for the intended service life of
the vessel.

Mechanical Data Sheet listed above under
References;

Plant Item Material Selection Data Sheet;
24590-LAW-NID-RLD-P0002, Rev. 0,
RLD-VSL-00005 (LAW) SBS Condensate
Collection Vessel;

The Plant Item Material Selection Data Sheet demonstrates that
the vessel is designed to process the wastes discussed above.
The System Description discusses normal and abnormal
operations for the RLD vessels. Compatible chemicals may be
added to the vessels to maintain sodium molarity of 5M. Acid
or water will be used for flushing/rinsing.

The System Description for the LAW (RLD) does not describe
any operations where incompatible wastes are mixed in these
vessels for processing. The RLD vessels function primarily to
collect/store secondary effluent waste from various LAW
facility systems, mix, and then transfer it to the Pretreatment
facility for further processing.

The Plant Item Material Selection Data Sheet shows that the
LAW SBS Condensate Collection Vessel, RLD-VSL-00005
normally operates at atmospheric pressure, pH I to 7.83, and at
104 *F temperature. The vessel is designed for 15 psig pressure
and 200 "F maximum temperature. Potential acid cleaning
operations of the vessel were also considered. The materials
selected are 6 % Mo and 316L and a corrosion allowance of
0.04 in. The RLD vessel is located in the LAW effluent cell (L-
0126) at elevation 3-0". The vessel's support skirt material is
304L. This cell is equipped with sump to pump out any leaks.
Therefore, the cell should remain dry during normal operations
which will limit external corrosion of the vessel over the facility
design life. The RLD vessel receives condensate from various
LAW facility systems for short term storage and transfers it to
the LAW SBS Condensate Receipt Vessels (TLP-VSL-
00009A/B) for further processing.

The bases for the RLD vessel's material selection and corrosion
allowance are furnished in the Plant Item Material Selection
Data Sheet. Selection of 6% Mo, 316L, and 304L materials
with a corrosion allowance of 0.04 in. for a service life of 40
years is adequate and appropriate. The material selections and
corrosion allowances arc carried forward to the Mechanical
Data Sheet consistently and correctly.
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Low-Activity Waste (LAW), Radioactive Liquid Waste Disposal System (RLD), COGEMA-IA-026, Rev. 0
SBS Condensate Collection Vessel, RLD-VSL-00005

Infomation Assesscd Sourc of Information Assessment

The RLD SBS Condensate Collection Vessel, RLD-VSL-00005
Pressure controls (vents and Drawings listed above under References; is designed to unrestricted overflow through 6" diameter line to

a relief valves) are adequately the RLD Plant Wash Vessel (RLD-VSL-00003) co-located in
designed to ensure pressure relief 24590-LAW-3YD-20-00001, Rev. 0, System the same cell (L-0126) at Elevation 3-0", as shown on the

i if normal operating pressures in Description for LAW Vitrification Liquid Effluent drawings and described in the System Description document.
the vessel are exceeded. Systems (RLD and NLD). The vessel is also connected to the LAW vessel vent system to

prevent over pressurization of the vessel.
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BY PDC
Ms. Anne Weldon
Subcontracts
Bechtel National, Inc.
2435 Stevens Center Place
Richland, Washington 99354

July 31, 2007

Dear Ms. Weldon:

BECHTEL NATIONAL, INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211 - STRUCTURAL
INTEGRITY ASSESSMENT OF THE LOW ACTIVITY WASTE (LAW) MELTER FEED
PROCESS (LFP) SYSTEM MELTER FEED PREP VESSELS (LFP-VSL-00001/3) AND
MELTER FEED VESSELS (LFP-VSL-00002/4) (AREVA-IA-100, REV. 0)

The integrity assessment has been completed per the contract requirements and is enclosed for
your use. The assessment found that the design is sufficient to ensure that the vessels are
adequately designed and will have sufficient structural strength, compatibility with the waste(s)
to be processed/stored/treated, and corrosion protection to ensure that they will not collapse,
rupture, or fail.

If you have any questions, please feel free to contact Ruben Mendoza at (509) 372-2684.

Sincerely,

M. D. Rickenbach, Director
Engineering & Services

AREVA NC Inc.
Richland

Ilm

Enclosure

cc: D. C. Pfluger MS 5-L w/enclosure (2)

AREVA NC INC.

2425 Stevens Center Pice, Second Floor, Richland, Washington 99354 - P0 Box 840, Richland, Washington 99352
Tel. 509 372 8256 - Fax: 509 372 3169 - www areva corn
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AREVA-IA-100, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
FOR

LOW ACTIVITY WASTE (LAW) MELTER FEED PROCESS (LFP) SYSTEM MELTER
FEED PREP VESSELS (LFP-VSL-00001/3) AND

MELTER FEED VESSELS (LFP-VSL-00002/4)

Please note that source, special nuclear and byproduct materials, as defined in
the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department of
Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority.
DOE asserts, that pursuant to the AEA, it has sole and exclusive responsibility
and authority to regulate source, special nuclear, and byproduct materials at DOE-
owned nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



AREVA-IA-100, Rev. 0

IQRPE REVIEW
FOR

LOW ACTIVITY WASTE (LAW) MELTER FEED PROCESS (LFP) SYSTEM MELTER
FEED PREP VESSELS (LFP-VSL-00001/3) AND
MELTER FEED VESSELS (LFP-VSL-00002/4)

"I, Ruben E. Mendoza, have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties
were independent review of the current design for the Low-Activity Waste (LAW) Facility
Melter Feed Process (LFP) System Melter Feed Prep Vessels (LFP-VSL-00001/3) and
Melter Feed Vessels (LFP-VSL-00002/4) as required by the Washington Administrative
Code, Dangerous Waste Regulations, Section WAC-1 73-303-640(3) (a) through (g)
applicable components."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my
inquiry of those individuals immediately responsible for obtaining the information, I
believe that the information is true, accurate, and complete. I am aware that there are
significant penalties for submitting false information, including the possibility of fine and
imprisonment."

The documentation reviewed indicates that the design fully satisfies the requirements of
the WAC.

The attached review is nine (9) pages numbered one (1) through nine (9).

EXPIRES 12 -:2.7-oe-

(ignate D7- -7
Signature Date



Low-Activity Waste (LAW) Melter Feed Process (LFP) System AREVA-IA-100, Rev.0
Melter Feed Prep Vessels (LFP-VSL-00001/3) and Melter Feed Vessels (LFP-VSL-00002/4)

This integrity assessment includes the following LFP system vessels and their appurtenances, located in cells L-0 1 23/L-0 124
Scope of this Integrity respectively, at Elevation 2'-0" in the LAW Vitrification Building:
Assessment 1. Two LFP Melter Feed Prep Vessels (LFP-VSL-00001/3),

2. Two LFP Melter Feed Vessels (LFP-VSL-00002/4).

Material Requisition (MR):
24590-CM-MRA-MVAO-00002, Rev. 2 (including Supplement Nos. SOO 13, SOO 14, and SOO15 to Rev. 2), Pressure Vessels,
Stainless Steel, Shop Fabricated, Medium (N026)(MS005).

Specifications:
The following Specifications with their respective revision and Specification Change Notices (SCNs) are listed in the above
listed Material Requisition:

Material Requisition, 24590-WTP-3PS-MVOO-TOOOl, Engineering Specification for Pressure Vessel Design and Fabrication;
a a 24590-WTP-3PS-MVB2-T0001, Engineering Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;

Sci .' 24590-WTP-3PS-GOOO-TOOOl, General Specification for Supplier Quality Assurance Program Requirements;
System Desciption 24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification (PMI);

24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging, Handling, and Storage Requirements;
24590-WTP-3PS-MVOO-T0002, Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
24590-WTP-3PS-MVOO-T0003, Engineering Specification for Pressure Vessel Fatigue analysis;
24590-WTP-3PS-FBOl-TOOOl, Engineering Specification for Structural Design Loads for Seismic Category III and IV
Equipment and Tanks.

System Description:
24590-LAW-3YD-LFP-00001, Rev. 1, System Description for LAW Melter Feed Process (LFP) System.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of Information"
Summary of Assessment were reviewed and found to furnish adequate design controls and requirements to ensure the design fully satisfies the

requirements of Washington Administrative Code, WAC- 173-303-640, Dangerous Waste Regulations.
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Low-Activity Waste (LAW) Melter Feed Process (LFP) System AREVA-IA-100, Rev.0
Melter Feed Prep Vessels (LFP-VSL-00001/3) and Melter Feed Vessels (LFP-VSL-00002/4)

Mechanical Data Sheets:

24590-LAW-MVD-LFP-00010, Rev. 3, Melter 1 Feed Prep Vessel (LFP-VSL-00001);
24590-LAW-MVD-LFP-0001 1, Rev. 3, Melter 2 Feed Prep Vessel (LFP-VSL-00003);
24590-LAW-MVD-LFP-00007, Rev. 3 Melter 1 Feed Vessel (LFP-VSL-00002);
24590-LAW-MVD-LFP-00008, Rev. 3 Melter 2 Feed Vessel (LFP-VSL-00004).

Facility Drawings:

24590-LAW-P1-POlT-00001, Rev. 2, LAW Vitrification Building General Arrangement Plan at El (-)21'-0";
24590-LAW-PI-PO1T-00002, Rev. 5, LAW Vitrification Building General Arrangement Plan at El. 3'-0";
24590-LAW-M5-V 17T-00001, Rev. 5, Process Flow Diagram LAW Concentrate Receipt & Melter 1 Feed (System LCP, GFR, and
LFP);
24590-LAW-M5-V17T-00002, Rev. 5, Process Flow Diagram LAW Concentrate Receipt & Melter 2 Feed (System LCP, GFR, and

d Mechanical Data LFP);
Sheets, Facility and 24590-LAW-M6-LFP-00001, Rev. 4, P & ID-LAW Melter Feed Process System Melter 1 Feed Preparation and Feed;
Vendor Fabrication 24590-LAW-M6-LFP-00003, Rev. 4, P & ID-LAW Melter Feed Process System Melter 2 Feed Preparation and Feed.
Drawings

Vendor Fabrication Drawings (* Bechtel Code 1, 2, or 4 Drawings):

24590-CM-POA-MVAO-00002-03-22, Rev. 00F, General Arrangement Vessel LFP-VSL-00001 - Melter 1 Feed Prep VSL;
24590-CM-POA-MVAO-00002-03-23, Rev. OOG, Plan View Vessel LFP-VSL-00001 - Melter 1 Feed Prep VSL;
24590-CM-POA-MVAO-00002-03-04, Rev. 00F, General Arrangement Vessel LFP-VSL-00002 - Melter 1 Feed Vessel;
24590-CM-POA-MVAO-00002-03-01, Rev. 001, Plan View Vessel LFP-VSL-00002 - Melter 1 Feed Vessel;
24590-CM-POA-MVAO-00002-03- 11, Rev. 00F, General Arrangement Vessel LFP-VSL-00003 - Melter 2 Feed Prep VSL;
24590-CM-POA-MVAO-00002-03-12, Rev. 00G, Plan View Vessel LFP-VSL-00003 Melter 2 Feed Prep VSL;
24590-CM-POA-MVAO-00002-03-42, Rev. OOE, General Arrangement Vessel LFP-VSL-00004 - Melter 2 Feed Vessel;
24590-CM-POA-MVAO-00002-03-43, Rev. 00H, Plan View Vessel LFP-VSL-00004 Melter 2 Feed Vessel.

* Bechtel Code I Drawing is an "as fabricated vendor drawing" approved/accepted by Bechtel.
Bechtel Code 2 Drawing is an "as fabricated vendor drawing" approved (with comments)/accepted by Bechtel.
Bechtel Code 4 Drawing is an "as fabricated vendor drawing" approved/accepted by Bechtel without review.
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Low-Activity Waste (LAW) Melter Feed Process (LFP) System AREVA-IA-100, Rev.0
Melter Feed Prep Vessels (LFP-VSL-00001/3) and Melter Feed Vessels (LFP-VSL-00002/4)

Information Assessed Source of Information Assessment

Vessel design standards
are appropriate and
adequate for the vessel's
intended use.

Specifications, Drawings, Mechanical Data Sheets,
listed above under References;

ASME Boiler and Pressure Vessel Code (BPV),
Section VIII, Division 1, Rules for Construction of
Pressure Vessels, American Society of Mechanical
Engineers;
UBC 1997, Uniform Building Code, International
Conference of Building Officials;
AISC Manual of Steel Construction, Allowable Stress
Design, American Institute of Steel Construction.

Page 3 of 9
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The LAW Melter Feed Process (LFP) system includes two melter feed
prep vessels (MFPV) [LFP-VSL-00001/3] and two melter feed vessels
(MFV) [LFP-VSL-00002/4]. LAW concentrate will be transferred
from the concentrate receipt vessels to the MFPVs where glass formers
are added and mixed. The resulting batch of melter feed will be
transferred from the MFPV to a MFV, then to a melter. The LFP
vessels, LFP-VSL-00001/2/3/4 are identical vertical vessels. The
drawings show that each vessel has a 132 in. ID and a height of 126 in.
from bottom tangent line to top tangent line. The vessel's top and
bottom Flanged & Dished (torispherical) heads are built with 1" thick
plate (top head) and 3/4" thick plate (bottom head). The shell is made
of 3/4" thick plate. Each vessel is supported on a cylindrical skirt (1/2"
thick by approx. 2'-6" high) which is supported on a base plate
anchored to the concrete floor at Elev. 2'-0". The vessels have internal
equipment such as an agitator, pumps, and spray nozzles that are
supported from the vessel's top. Material for the shell, top, and bottom
heads is SA-240 316 stainless steel (with max. 0.030% carbon content,
dual certified) and is hereafter referred to as 316 SS. The supporting
skirt is specified as SA-240 304 stainless steel and is hereafter referred
to as 304 SS. The total internal volume is to be approximately 9,120
gallons with an operating volume of approximately 7,690 gallons. The
Mechanical Data Sheets identify the LFP components as seismic
category SC-III and a quality level of Commercial Material. The LFP
system vessels are designed to the ASME Section VIII, Division 1
rules (with UBC-97 implemented for seismic loads on the vessels) and
the vessel supports are designed to ASME Section VIII, Division 1 and
the AISC manual. Supplementary requirements are identified in the
Engineering Specifications and include positive material identification,
seismic load requirements, welding requirements, fabrication
tolerances, NDE inspections and records, quality assurance
requirements, and packaging, handling and storage requirements.
These are appropriate and adequate design codes and standards for
pressure vessels operating over the pressure and temperature ranges
specified for these vessels.



Low-Activity Waste (LAW) Melter Feed Process (LFP) System
Melter Feed Prep Vessels (LFP-VSL-00001/3) and Melter Feed Vessels (LFP-VSL-00002/4)

AREVA-IA-100,

Page 4 of 9

Rev.0

Information Assessed Source of Information Assessment
Mechanical Data Sheets, Material Requisition, and
Drawings listed above under References; The LFP system vessels, LFP-VSL-00001/2/3/4 are standard ASME

Section VIII vessels. The Mechanical Data Sheets require that the
ASME Boiler and Pressure Vessel Code (BPV), ASME Section VIII, Division 1 vessels be delivered after design,If a non-standard vessel Section VIII, Division 1, Rules for Construction of fabrication, inspection and testing with an ASME code stamp and that

ais ato eusd te den Pressure Vessels, American Society of Mechanical the vessels be nationally registered. Review of the Design
Engineers; Calculations and fabrication drawings show that the vessels have been

sound engineering 24590-CM-POA-MVAO-00002-02-03, Rev. OOF, designed as standard vessels per applicable requirements of the ASME
pns o Design Calculations for LFP-VSL-0000 1 and LFP- Section VIII, Div. 1 code and additional requirements documents listed

0 construction. VSL-00003; in the Material Requisition for the vessels demonstrating that sound
24590-CM-POA-MVAO-00002-02-01, Rev. OQE, engineering principles of construction and fabrication have been
Design Calculations for LFP-VSL-00002 and LFP- implemented for the vessels.
VSL-00004.
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Low-Activity Waste (LAW) Melter Feed Process (LFP) System AREVA-IA-100, Rev.0
Melter Feed Prep Vessels (LFP-VSL-00001/3) and Melter Feed Vessels (LFP-VSL-00002/4)

Information Assessed Source of Information Assessment
The Mechanical Data Sheets identify the vessel operating pressure and
temperature ranges, the materials selected for the vessels, the
corrosion/erosion allowances, the vessels' quality level and seismic
category, and design requirements. The design specification for the
vessels and ASME Section VIII, Div. 1 requires specific consideration
of the operating pressures and temperatures and seismic loads in the

Specifications, Material Requisition, Drawings, and design process and also requires that the corrosion/erosion allowance
Mechanical Data Sheets listed above under thickness be excluded from nominal vessel thickness when evaluating
References; the adequacy of vessel components for these loads through the end of

life. The Engineering Specification for Seismic Qualification Criteria
ASME Boiler and Pressure Vessel Code (BPV), for Pressure Vessels adopts ASME Section VIII, Div. I as the
Section VIII, Division 1, Rules for Construction of governing design code to address seismic design and analysis of the

Vessel has adequate Pressure Vessels, American Society of Mechanical vessels with acceptance criteria in accordance with ASME Section
strength, after Engineers; VIII, Div. 2. Detailed requirements for seismic load determination are

*d consideration of the ASME Boiler and Pressure Vessel Code (BPV), furnished in the Specification for Structural Design Loads for Seismic
Q corrosion allowance, to Section VIII, Division 2, Rules for Construction of Category III & IV Equipment and Tanks. This specification specifies

withstand the operating Pressure Vessels - Alternative Rules, American that the UBC 1997 code be used for seismic load determination for SC-
' pressure, operating Society of Mechanical Engineers; III components. Design Calculations were reviewed and found to
A temperature, and seismic UBC 1997, Uniform Building Code, International appropriately incorporate requirements of ASME Section VIII,

loads. Conference of Building Officials; Div.l/Div.2 and the design specifications. Calculations use the correct
24590-CM-POA-MVAO-00002-02-03, Rev. 00F, vessel material properties and include multiple configurations and load
Design Calculations for LFP-VSL-00001 and LFP- combinations for the vessels including maximum vessel temperatures
VSL-00003; and pressures, empty/full vessel, new/corroded walls, and seismic
24590-CM-POA-MVAO-00002-02-01, Rev. OOE, loads. The calculations correctly incorporate the materials,
Design Calculations for LFP-VSL-00002 and LFP- dimensions, corrosion allowances, and configurations identified in the
VSL-00004. engineering design requirements documents. Calculation results show

that the vessels, nozzles, and welds have adequate strength after the
appropriate consideration of corrosion/erosion allowance to withstand
the applicable loads. Additionally, approval and acceptance of the
vendor calculations and fabrication drawings by Bechtel National Inc.
(BNI) is an added assurance that all applicable requirements pertaining
to the design of the vessels have been met.

Page 5 of 9 7/31/2007



Page 6 of 9

Low-Activity Waste (LAW) Melter Feed Process (LFP) System AREVA-IA-100, Rev.0
Melter Feed Prep Vessels (LFP-VSL-00001/3) and Melter Feed Vessels (LFP-VSL-00002/4)

Information Assessed Source of Information Assessment

Specifications and drawings listed above under The Engineering Specification for Pressure Vessel Design and

References; Fabrication requires the use of ASME Section VIII, Division 1 and the
AISC manual for design of the vessel supports. These codes ensure an

ASME Boiler and Pressure Vessel Code (BPV), adequate design for the vessel supports. Design Calculations include

Section VIII, Division 1, Rules for Construction of the vessel skirt, base plate, and anchor bolts. These calculations were

Pressure Vessels, American Society of Mechanical reviewed and found to appropriately evaluate the support system of the
Prgeesr s, vessels incorporating the requirements of ASME Section VIII, Div. 1

Vessel foundation will SC nual of Steel Construction, Allowable Stress and the design specification documents including vessel support

maintain the load of a Design, American Institute of Steel Construction materials, fluid specific gravity, new/corroded vessel weights and

full vessel. 24590-WTP-DB-ENG-01-001, Rev. Co, Basis of' seismic loading. The calculations correctly incorporate the dimensions
fullgn; vand configurations identified in the vessel fabrication drawings.

450M-POA-MVA-00002-02-03, Rev. CF alculation results show acceptable stresses on the tank supports. The

Design Calculations for LFP-VSL-00001 and LFP- Basis of Design document requires that the foundation underlying the

eVSL-00003 vessel support must be adequate to support the loads from the full

24590-CM-POA-MVAO-00002-02-01, Rev. 00E, vessel however the adequacy of the underlying foundation is not part

Design Calculations for LFP-VSL-00002 and LFP- of this integrity assessment. The foundation adequacy is part of a

VSL-00004. separate integrity assessment report for the Secondary Containment of
the LFP vessels.
The Specification of Pressure Vessel Design and Fabrication requires

If in an area subject to supports and anchors to secure the buoyant vessel in case the vessel is
flin the vessel is Specifications and Mechanical Data Sheets listed empty and submerged to the level indicated in the Mechanical Data

anchored above under References. Sheets. The Mechanical Data Sheets for these vessels do not indicate
any such conditions; therefore, the flooding consideration does not
apply.
The Basis of Design document requires that all structural foundations

Vessel system will extend a distance below grade that exceeds the 30" depth of the frost

withstand the effects of 24590-WTP-DB-ENG-01-001, Rev. 1I, Basis of line. The vessels are located inside/interior of the building at above

frost heave f Design. grade (Elevation 2'-0" level) and the building's lower level floor is at
Elevation (-)2 1'-0", therefore, the vessel system is not subject to frost
heave.
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Low-Activity Waste (LAW) Melter Feed Process (LFP) System AREVA-IA-100, Rev.0
Melter Feed Prep Vessels (LFP-VSL-00001/3) and Melter Feed Vessels (LFP-VSL-00002/4)

Information Assessed Source of Information Assessment
Mechanical Data Sheets listed above under
References;

The Mechanical Data Sheets identify the waste process conditions and

Characteristics of the 24590-LAW-N1D-LFP-00004, Rev. 2, Corrosion design parameters of the vessels including the waste specific gravity,

waste to be stored or Evaluation LFP-VSL-00001/3 Melter 1 & 2 Feed storage temperatures and pressures. The Corrosion Evaluation

treated have been Preparation Vessels; documents address the pH range and chemical composition of the

identified (ignitable, 24590-LAW-NlD-LFP-00006, Rev. 0, Corrosion waste to select appropriate vessel materials and specify the
reactive, toxic, specific Evaluation LFP-VSL-00002/4 Melter 1 & 2 Feed corrosion/erosion allowances. Waste characteristics that are
ravty, vapor pressure, Vessels; hazardous, such as ignitability, reactivity and toxicity are appropriately

rash inporpse 24590-WTP-PER-PR-03-001, Rev. 1, Prevention of addressed in the Toxic Vapors and Emissions document and
Hydrogen Accumulation in WTP Tank Systems and Prevention of Hydrogen Accumulation document. These twotemeauemperature) Miscellaneous Treatment Unit Systems; documents do not specifically list these vessels to exhibit any
24590-WTP-PER-PR-03-002, Rev. 2, Toxic Vapors hazardous characteristics.
and Emissions from WTP Tank Systems and
Miscellaneous Treatment Unit Systems.
System Description listed above under References; The Corrosion Evaluations demonstrate that the vessels are designed to

Vessel is designed to R 2 Corrosion process the wastes as discussed above. The System Description
store or treat the wastes Evaluation LFP-VSL-00001/3 Melter & 2 Feed discusses normal and abnormal operations for the LFP vessels.
with the characteristics Preparation VesselsC ompatible fluid (demineralized water) will be used for
defied above and any 24590-LAW-NlD-LFP-00006, Rev. 0, Corrosion flushing/rinsing or wash downs of the vessels. The 316 SS material
treatment reagents. Evaluation LFP-VSL-00002/4 Melter I & 2 Feed selected for the vessels is appropriate for the waste to be stored and the

Vessels. rismg fluid.

The System Description for the LAW Melter Feed Process (LFP) does

The waste types are not describe any operations where incompatible wastes are mixed in

compatible with each System Description listed above under References. these vessels for processing. The LFP vessels function primarily to

otheri receive LAW concentrate waste from the concentrate receipt vessels to
mix with glass formers prior to transfer to the melters. No other wastes
are used in these vessels.
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Low-Activity Waste (LAW) Melter Feed Process (LFP) System AREVA-IA-100, Rev.0
Melter Feed Prep Vessels (LFP-VSL-00001/3) and Melter Feed Vessels (LFP-VSL-00002/4)

Information Assessed Source of Information Assessment
The Corrosion Evaluations and Mechanical Data Sheets show that the
LFP Melter Feed Prep vessels (LFP-VSL-00001/3) and Feed Vessels
(LFP-VSL-00002/4) normally operate at a pH of 13.9 to 14.7 with an

Vessel material and operating temperature of 98 'F and an operating pressure of 0.07 psig.
a protective coatings Drawings and Mechanical Data Sheets listed above The vessels are designed for a maximum temperature of 150F and a
-2 ensure the vessel under References; maximum pressure of 15 psig. The material selection corrosion
Q structure is adequately considerations include the effects of general corrosion, pitting
2 protected from the 24590-LAW-N1D-LFP-00004, Rev. 2, Corrosion corrosion, stress corrosion cracking, galvanic corrosion, and erosion.

corrosive effects of the Evaluation LFP-VSL-00001/3 Melter 1 & 2 Feed The material selected for the vessels is 316 SS with a corrosion/erosion
waste stream and Preparation Vessels; allowance of 0.04 in. for the upper head and 0.125 in. for the bottom

E external environments 24590-LAW-N1D-LFP-00006, Rev. 0, Corrosion head and shell which is adequate and appropriate for the waste to be
0 (expected to not leak or Evaluation LFP-VSL-00002/4 Melter 1 & 2 Feed stored. The material for the vessel support is 304 SS. The drawings

fail for the design life of Vessels. show that the LFP vessels are located in LAW cells L-0123 and L-
the system) 0124 at Elevation 2'-0". These cells are equipped with a sump to

pump out any leaked fluid. Therefore, the cells should remain dry
during normal operations which will limit external corrosion of the
vessels and their supports over the facility design life of 40 years.

Mechanical Data Sheets listed above under References;

24590-LAW-NID-LFP-00004, Rev. 2, Corrosion The bases for the LFP vessel's material selection and corrosion
245E-LAWN l-L-0000/3 Rev.er& 2, orrosn allowance are furnished in the Corrosion Evaluations. Selection of 316
Evaluation LFP-VSL-00001/3 Melter 1 & 2 Feed SS material with a corrosion/erosion allowance of 0.04 in. for the

_ Corosin alowane is Preparation Vessels;
Corrosion allowance is 24590-LAW-N1D-LFP-00006, Rev. 0, Corrosion upper head and 0.125 in. for the bottom head and shell for a service life

2 adequate for the Evaluation LFP-VSL-00002/4 Melter 1 & 2 Feed of 40 years is adequate and appropriate. The material selections and

a intended service life of Vessels; corrosion/erosion allowances are correctly carried forward to the
e sMechanical Data Sheets and are used in the vessel Design Calculations

PDese.49C A -VA O -VS-003, Rev LFP consistently and correctly. A corrosion allowance for the supports is
Dsi-gn 3 Ccanot identified but as mentioned above, the cells should remain dry

24590-CM0OA-MVA-00002-02-01, Rev. 00E, preventing corrosion of the supports. Therefore, the 304 SS vessel

Design Calculations for LFP-VSL-00002 and LFP- supports are adequate for this application.
VSL-00004.
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Low-Activity Waste (LAW) Melter Feed Process (LFP) System AREVA-IA-100, Rev.0
Melter Feed Prep Vessels (LFP-VSL-00001/3) and Melter Feed Vessels (LFP-VSL-00002/4)

Information Assessed Source of Information Assessment
The drawings and System Description document show and/or describe
that the LFP Vessels, LFP-VSL-00001/2/3/4 are designed with an
unrestricted overflow through a 4" diameter line. The MFVs and

Pressure controls (vents MFPVs overflow to a common overflow header to the C3/C5
and relief valves) are Drains/Sump Collection Vessel (RLD-VSL-00004) located at
adequately designed to Elevation (-) 2 1'-0". A high-high tank level alarm and trip is designed

luDrawings and System Description listed above under t h otnsfo i h vrlw h esl r
ensure pressure relief if to prevent the contents from reaching the overflow. The vessels are
normal operating also connected to the LAW vessel vent system which includes backup
pressures in the vessel power if power is lost during normal operations and a backup fan if
are exceeded. one of the two ventilation fans fails. A high pressure alarm will alert

operations if the headspace pressure is approaching the surrounding
process cell pressure. All above listed features will prevent the over
pressurization of the LFP vessels.
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09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Attachment 51 - Appendix 9.13
Low Activity Waste Building

Instrument Control Logic and Narrative Description

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the
permit application that are incorporated into this permit, Permit Condition III. 10.A. will
prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.
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Drawings and Documents
Attachment 51 - Appendix 9.13

Low Activity Waste Building
Instrument Control Logic and Narrative Description

The following drawings have been incorporated into Appendix 9.13 and can be viewed at the Ecology
Richland Office. New drawings are in bold lettering.

Drawing/Document Number Description
24590-LAW-PER-J-02-001, Rev 1 System Logic Description for RLD System

24590-LAW-PER-J-03-001, Rev 0 System Logic Description for LFP System
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24590-LAW-PER-J-02-001, Rev 1
System Logic Description for the Low-Activity Waste

Facility - Radioactive Liquid Waste Disposal (RLD) System

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts that, pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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24590-LAW-PER-J-02-001, Rev 1
System Logic Description for the Low-Activity Waste

Facility - Radioactive Liquid Waste Disposal (RLD) System

Glossary

Acquire

Actual Volume

Available Space

Available Volume

Batch

Batch Control

Batch Process

Exception Handling

Permissive

Release

Trip

A command, under batch control, that reserves a group of equipment for that
particular batch control.

Volume of waste/process fluid in any vessel in gallons.

Volume of waste/process fluid that any vessel can accommodate and still be
lower than the upper operating limit (UOL), in gallons. Available space can be
calculated as follows: Available Space = UOL -Actual Volume.

Volume of waste/process fluid that any vessel can transfer to another vessel
and still be above the lower operating limit (LOL), in gallons. Available
volume can be calculated as follows: Available Volume = Actual Volume -LOL.

The material that is being produced or that has been produced by a single
execution of a batch process.

Control activities and control functions that provide a means to process (that is,
an ordered set of processing activities) finite quantities of material over a finite
period of time using one or more pieces of equipment.

A process that leads to the production of finite quantities of material by
subjecting quantities of input material to an ordered set of processing activities
over a finite period of time using one or more pieces of equipment.

Those functions that deal with plant or process contingencies and other events
that occur outside the normal or desired behavior of batch control.

Interlock that allows a device to change state or a sequence to start. Once a
device has changed state or a sequence has started, permissives have no further
effect on the device or sequence.

A command under a batch control that opens up a group of equipment for any
batch control to acquire.

Interlock that does not allow a device to change state or a sequence to start.
Once a device has changed state or a sequence has started, trips continue to
have an effect on the device or sequence.
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24590-LAW-PER-J-02-001, Rev 1
System Logic Description for the Low-Activity Waste

Facility - Radioactive Liquid Waste Disposal (RLD) System

Acronyms and Abbreviations

AEA Atomic Energy Act of 1954

DOE US Department of Energy

HS hand switch

LALL level alarm low low

LAHH level alarm high high

LAW low-activity waste

LI level indicator

LKI level computation indicator

LKY level computation relay

LSHH level switch high high

LSLL level switch low low

LT level transmitter

LY level relay

PCJ process control system

PT pretreatment (facility)

RLD radioactive liquid waste disposal system

SBS submerged bed scrubber
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24590-LAW-PER-J-02-001, Rev 1
System Logic Description for the Low-Activity Waste

Facility - Radioactive Liquid Waste Disposal (RLD) System

1 Introduction

This document describes the instrument control logic for tank and ancillary equipment for the Radioactive
Liquid Waste Disposal System (RLD) in the low-activity waste (LAW) facility associated with dangerous
waste management.

2 Applicable Documents

WAC 173-303, Dangerous Waste Regulations, Washington Administrative Code, as amended.

3 Description

3.1 Below Grade System Requirements

The tank and ancillary equipment associated with dangerous waste management in the LAW system and
residing below the 0 ft elevation of the RLD system follow:

* RLD-VSL-00004 C3/C5 drains/sump collection vessel

* RLD-BULGE-00001 C3/C5 drains/sump collection pump bulge

" RLD-SUMP-00028 RLD-VSL-00004 cell sump

3.1.1 C3/C5 Drains/Sump Collection Vessel RLD-VSL-00004

The C3/C5 drains/sump collection vessel (RLD-VSL-00004) is at the -21 ft elevation in an enclosed
C3/C5 cell area, room L-B00 B. The vessel overflows to sump RLD-SUMP-00028 in the same cell.
This sump is evacuated by pump RLD-PMP-00004 and transferred to the plant wash vessel
(RLD-VSL-00003), at the 2 ft elevation.

The C3/C5 drains/sump collection vessel (RLD-VSL-00004) and cell are designed to contain the
maximum amount of fire protection water necessary to cover the largest C3/C5 area. If a fire activates
the sprinkler system, the firewater will drain into the vessel through floor drains. If the volume reaches
the overflow level during off-normal operation, the contents will overflow onto the floor of the C3/C5 cell
at the -21 ft elevation. The C3/C5 cell contains a stainless steel liner, to provide secondary containment.

The C3/C5 drains/sump collection vessel (RLD-VSL-00004) is constructed of 6 % molybdenum stainless
steel and collects a constant liquid purge, gravity drained from the wet electrostatic precipitators
(LOP-WESP-00001 and LOP-WESP-00002), located at 2 ft elevation. The overflow from the
concentrate receipt vessels (LCP-VSL-0000 1 and LCP-VSL-00002), at the 2 ft elevation, and the melter
feed preparation vessels (LFP-VSL-00001 and LFP-VSL-00003), also at the 2 ft elevation, is routed to
this vessel. The C3/C5 drains/sump collection vessel (RLD-VSL-00004) is vented into a common vessel
ventilation header system, which returns drains back into the same vessel.

The C3/C5 drains/sump collection vessel (RLD-VSL-00004) level is continuously monitored by
redundant level transmitters RLD-LT-2205 and RLD-LT-2206. At a predetermined setpoint, the operator
is notified that effluent level has risen to a point where transfer is required. The operator then selects the
target vessel and initiates the transfer sequence. Once initiated, the process control system (PCJ) verifies
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24590-LAW-PER-J-02-001, Rev 1
System Logic Description for the Low-Activity Waste

Facility - Radioactive Liquid Waste Disposal (RLD) System

that all instruments, utilities, and equipment associated with the transfer are within operational
parameters. Next, an automated process sample is taken to document solids content and effluent
characteristics. Before the sequence proceeds further, the PCJ system calculates the transfer volume to
ensure that the effluent volume will not overflow the selected target vessel (plant wash vessel
RLD-VSL-00003 or submerged bed scrubber [SBS] condensate collection vessel RLD-VSL-00005). If
the volume to be transferred exceeds the volume of the target vessel, the PCJ system will not allow the
transfer to occur; the sequence will be placed on hold awaiting resolution and restart by Operations. The
transfer will end when either the level in the C3/C5 drains/sump collection vessel (RLD-VSL-00004)
reaches its low-level control point or the selected target vessel reaches its high-level control point.

To prevent a possible overflow and loss of primary containment, the PCJ system alarms at two high-level
setpoints. At high-level setpoint, the PCJ system initiates a high alarm and alerts the operator. At
high-high level setpoint, the PCJ system initiates a critical alarm and alerts the operator. Figure 1 depicts
the instrumentation associated with the C3/C5 drains/sump collection vessel (RLD-VSL-00004).

3.1.2 C3/C5 Drains/Sump Collection Pump Bulge RLD-BULGE-00001

The C3/C5 drains/sump collection vessel (RLD-VSL-00004) is connected by through-wall piping to the
C3/C5 drains/sump collection pump bulge (RLD-BULGE-00001), which is equipped with
recirculation/transfer pumps (RLD-PMP-00002A/B). The recirculation/transfer pump discharge is routed
to the vessel mixing eductors to maintain solids in constant suspension.

The C3/C5 drains/sump collection transfer pumps (RLD-PMP-00002A/B) are centrifugal pumps
contained in the C3/C5 drains/sump collection pump bulge. Pump discharge can be routed to either SBS
condensate collection vessel (RLD-VSL-00005) or plant wash vessel (RLD-VSL-00003), both at 2 ft
elevation. Sampling capability is provided using a sampling leg off the pump recirculation line to
autosampler unit (ASX-SMPLR-000 13).

3.1.3 RLD-VSL-00004 Cell Sump RLD-SUMP-00028

C3/C5 drains/sump collection vessel (RLD-VSL-00004) overflows to RLD-VSL-00004 cell sump
(RLD-SUMP-00028), located in the same cell. As required, on a semi-automatic basis, this sump is
emptied by RLD-VSL-00004 cell sump pump (RLD-PMP-00004) to the plant wash vessel
(RLD-VSL-00003), at the 2 ft elevation.

To detect an overflow from C3/C5 drains/sump collection vessel (RLD-VSL-00004) or a leak outside of
the primary containment vessel and within the C3/C5 cell, level instrument RLD-LT-2233 monitors the
level of effluent in the cell sump. At high level, the PCJ system will alert the operator. The operator may
then initiate the transfer sequence. At the high-high level setpoint, the PCJ system automatically initiates
the transfer sequence. However, in both cases, before a transfer can proceed, the PCJ system calculates
transfer volume to ensure that the volume will not overflow the plant wash vessel (RLD-VSL-00003). If
the volume to be transferred exceeds the volume of the plant wash vessel (RLD-VSL-00003), the
PCJ system will not allow the transfer to occur; the sequence will be placed on hold awaiting resolution.
Additionally, the PCJ system monitors and calculates rate of change ("rate of rise") of the effluent level.
If the rate of change exceeds a predetermined programmed value, the PCJ system will alarm and alert the
operator. RLD-VSL-00004 cell sump pump (RLD-PMP-00004) is stopped on reaching low-low level
shut-off point. Figure 2 depicts the instrumentation associated with RLD-VSL-00004 cell sump
(RLD-SUMP-00028).
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24590-LAW-PER-J-02-001, Rev 1
System Logic Description for the Low-Activity Waste

Facility - Radioactive Liquid Waste Disposal (RLD) System

3.2 Above Grade System Requirements

The tank and ancillary equipment associated with dangerous waste management in the LAW system and
residing above the 0 ft elevation of the RLD system follow:

* RLD-VSL-00003 plant wash vessel

" RLD-VSL-00005 SBS condensate collection vessel

" RLD-BULGE-00004 plant wash/SBS condensate collection vessel valve bulge

" RLD-SUMP-00029 L-0123 process cell waste disposal west sump

" RLD-SUMP-00030 L-0123 process cell waste disposal east sump

" RLD-SUMP-00031 L-0124 process cell waste disposal west sump

" RLD-SUMP-00032 L-0124 process cell waste disposal east sump

" RLD-SUMP-00035 L-0126 effluent cell waste disposal west sump

" RLD-SUMP-00036 L-0126 effluent cell waste disposal east sump

3.2.1 Plant Wash Vessel RLD-VSL-00003

The plant wash vessel (RLD-VSL-00003) is at the 2 ft elevation in an enclosed wet process C5 cell, room
L-0126. The vessel overflows via overflow line to the C3/C5 drains/sump collection vessel
(RLD-VSL-00004) in another cell, room L-B00 1 B, at the -21 ft elevation.

The effluent cell, room L-0126, supports a stainless steel liner sized to provide secondary containment.
The welded vessel, process cell containment, and the overflow system meet the requirement to minimize
system leaks.

The plant wash vessel (RLD-VSL-00003) is constructed of 6 % molybdenum stainless steel alloy. The
plant wash vessel (RLD-VSL-00003) receives off-specification feed from the concentrate receipt vessels
(LCP-VSL-O000 1 and LCP-VSL-00002); effluent from the SBS condensate collection vessel
(RLD-VSL-00005) under off-normal operations; off-specification effluents from the C I/C2 drains/sump
collection vessel (NLD-VSL-00005); drains from the caustic collection vessel (LVP-VSL-0000 1) berm;
effluent from the C3/C5 drains/sump collection vessel (RLD-VSL-00004); overflow from the SBS
condensate collection vessel (RLD-VSL-00005); sump discharges from process cells L-0 123 and L-0 124
and effluent cell L-0126; and plant wash vessel (RLD-VSL-00003) vessel washings. During a batch
process, if the plant wash vessel mechanical agitator (RLD-AGT-00001) receives permissives to operate,
the vessel contents are agitated to provide a representative sample. The vessel is vented via a vessel
ventilation header into the LAW secondary offgas/vessel vent process system (LVP) that connects to the
C3/C5 drains/sump collection vessel (RLD-VSL-00004).

The plant wash vessel (RLD-VSL-00003) level is continuously monitored by redundant level transmitters
RLD-LT-2130 and RLD-LT-2131. The operator selects the primary transmitter. This actual level signal
inputs to the functional logic and batch controls and calculates actual volume. The PCJ system monitors
effluent level to control transfers. As part of the batch control, the operator releases and acquires the
target vessel pretreatment (PT) plant wash vessel (PWD-VSL-00044) and initiates the collected effluent
transfer sequence using a plant wash vessel discharge pump (RLD-PMP-O000 1 A or RLD-PMP-0000 1 B).

Once initiated, the PCJ system verifies that all instruments, utilities, and equipment associated with the
transfer are within operational parameters. Next, an automated process sample may be taken to document
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solids content and effluent characteristics. Before the sequence proceeds further, the PCJ system
calculates transfer (available) volume to assist the operator and verify that the slurry volume will not
overflow the selected target vessel available space. The transfer will end when the level in the plant wash
vessel (RLD-VSL-00003) reaches its low-level functional logic control point, a batch is transferred, or the
selected target vessel reaches its actual high-level batch control point. Low-low level trips will stop the
plant wash vessel mechanical agitator (RLD-AGT-00001) and plant wash vessel discharge pumps
(RLD-PMP-0000IA or RLD-PMP-00001B).

To prevent a possible overflow, the PCJ system alarms at two high-level setpoints. At high-level setpoint,
the PCJ system initiates a high alarm and alerts the operator. At high-high level setpoint, the PCJ system
initiates a critical alarm and alerts the operator. Additionally, a high-high level during a procedural
transfer from the RLD-VSL-00004 cell, process cells L-0123 and L-0124, and effluent cell L-0126 sumps
will initiate exception handling to mitigate plant wash vessel (RLD-VSL-00003) overfill. Figure 3
depicts the instrumentation associated with the plant wash vessel (RLD-VSL-00003).

3.2.2 SBS Condensate Collection Vessel RLD-VSL-00005

The SBS condensate collection vessel (RLD-VSL-00005) is at the 2 ft elevation in an enclosed effluent
C5 cell, room L-0 126. The vessel overflows via overflow line to the plant wash vessel
(RLD-VSL-00003) in the same cell.

The effluent cell, room L-0 126, supports a stainless steel liner sized to provide secondary containment.
The welded vessel, process cell containment, and the overflow system meet the requirement to minimize
system leaks.

The SBS condensate collection vessel (RLD-VSL-00005) is constructed of 6 % molybdenum stainless
steel alloy. The SBS condensate collection vessel (RLD-VSL-00005) receives SBS column purge
effluent from the melter 1 SBS (LOP-SCB-00001), melter 2 SBS (LOP-SCB-00002), melter 1 SBS
condensate vessel (LOP-VSL-00001), and melter 2 SBS condensate vessel (LOP-VSL-00002). During a
batch process, if the SBS condensate mechanical agitator (RLD-AGT-00002) receives permissives to
operate, the vessel contents are agitated to provide a representative sample. The vessel is vented via a
vessel ventilation header into the LAW secondary offgas/vessel vent process system (LVP) that connects
to the C3/C5 drains/sump collection vessel (RLD-VSL-00004).

The SBS condensate collection vessel (RLD-VSL-00005) level is continuously monitored by redundant
level transmitters RLD-LT-2142 and RL-LT-2143. The operator selects the primary transmitter. This
actual level signal inputs to the functional logic and batch controls and calculates actual volume. The
PCJ system monitors effluent level to control batch transfers. As part of the batch control, the operator
releases and acquires the target vessel PT LAW SBS condensate receipt vessel (TLP-VSL-00009A) or PT
LAW SBS condensate receipt vessel (TLP-VSL-00009B) and initiates the transfer sequence using a
RLD-VSL-00005 discharge pump (RLD-PMP-00003A or RLD-PMP-00003B).

Once initiated, the PCJ system verifies that all instruments, utilities, and equipment associated with the
transfer are within operational parameters. Next, an automated process sample may be taken to document
solids content and effluent characteristics. Before the sequence proceeds further, the PCJ system
calculates transfer (available) volume to assist the operator and verify that the slurry volume will not
overflow the selected target vessel available space. The transfer will end when the level in the SBS
condensate collection vessel (RLD-VSL-00005) reaches its low-level functional logic control point, a
batch is transferred, or the selected target vessel reaches its actual high-level batch control point.

Page 4

24590-PADC-F00041 Rev 2



24590-LAW-PER-J-02-001, Rev 1
System Logic Description for the Low-Activity Waste

Facility - Radioactive Liquid Waste Disposal (RLD) System

Low-low level trips will stop the SBS condensate mechanical agitator (RLD-AGT-00002) and
RLD-VSL-00005 discharge pumps (RLD-PMP-00003A or RLD-PMP-00003B).

To prevent a possible overflow, the PCJ system alarms at two high-level setpoints. At the high-level
setpoint, the PCJ system initiates a high alarm and alerts the operator. At the high-high level setpoint, the
PCJ system initiates a critical alarm and alerts the operator. Additionally, a high-high level during a
procedural transfer from another vessel will initiate exception handling to mitigate SBS condensate
collection vessel (RLD-VSL-00005) overfill. Figure 4 depicts the instrumentation associated with the
SBS condensate collection vessel (RLD-VSL-00005).

3.2.3 Plant Wash/SBS Condensate Collection Vessel Valve Bulge RLD-BULGE-00004

The plant wash/SBS condensate collection vessel valve bulge (RLD-BULGE-00004) is at the 28 ft
elevation in the process cell charge floor C3 area, room L-0202. The plant wash/SBS condensate
collection vessel valve bulge (RLD-BULGE-00004) is connected by through-floor piping back down to
plant wash vessel (RLD-VSL-00003) and SBS condensate collection vessel (RLD-VSL-00005). The two
inter-facility transfer lines from the LAW facility are cross-connected at the plant wash/SBS condensate
collection vessel valve bulge (RLD-BULGE-00004) via a normally closed valve, and are also
cross-connected inside the PT facility via normally closed valves in the hot cell to the PT plant wash
vessel (PWD-VSL-00044) and the PT LAW SBS condensate receipt vessels (TLP-VSL-00009A/B).

Plant wash vessel (RLD-VSL-00003) effluent is primarily discharged via a single wall line up to the plant
wash/SBS condensate collection vessel valve bulge (RLD-BULGE-00004), continues to the C3/C5 drain
collection cell room L-BOO lB at the -21 ft elevation, then via coaxial lines to the PT plant wash vessel
(PWD-VSL-00044), at the PT facility.

SBS condensate collection vessel (RLD-VSL-00005) effluent is primarily discharged via a single wall
line up to the plant wash/SBS condensate collection vessel valve bulge (RLD-BULGE-00004), continues
to the C3/C5 drain collection cell room L-BOOIB at the -21 ft elevation, then via coaxial lines to the
LAW SBS condensate receipt vessels (TLP-VSL-00009A/B), at the PT facility.

During off-normal operation, any bulge drain volume contents will overflow via through-floor piping into
the L-0126 effluent cell waste disposal west sump (RLD-SUMP-00035), at the 2 ft elevation in the
enclosed effluent cell, room L-0126.

3.2.4 Process Cells Waste Disposal Sumps

Melter 1 valve bulge (LOP-BULGE-0000 1) and concentrate receipt valve bulges (LCP-BULGE-0000 1
and LCP-BULGE-00002), at the 28 ft elevation in the process cell charge floor C3 area, room L-0202,
drain by through-floor piping back down to L-0 123 process cell waste disposal west sump
(RLD-SUMP-00029). As required, on a semi-automatic basis, this sump is emptied by L-0123 process
cell west sump pump (RLD-PMP-00025) to the plant wash vessel (RLD-VSL-00003) at the 2 ft elevation
in wet process C5 cell, room L-0 126. To detect a leak outside of the primary containment vessels and
within the C5 cell, level instrument RLD-LT-2301 monitors the level of effluent in the cell sump. L-0123
process cell west sump pump (RLD-PMP-00025) is stopped on reaching low-low level shut-off point.

Melter 1 feed/prep valve bulge (LFP-BULGE-0000 1), at the 28 ft elevation in the process cell charge
floor C3 area, room L-0202, and the melter 1 feed line encasement all drain to L-0123 process cell waste
disposal east sump (RLD-SUMP-00030). As required, on a semi-automatic basis, this sump is emptied
by L-0 123 process cell east sump pump (RLD-PMP-00026) to the plant wash vessel (RLD-VSL-00003)
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at the 2 ft elevation in wet process C5 cell, room L-0126. To detect drain accumulation or leak outside of
the primary containment vessels and within the C5 cell, level instrument RLD-LT-2302 monitors the
level of effluent in the cell sump. L-0123 process cell east sump pump (RLD-PMP-00026) is stopped on
reaching low-low level shut-off point.

Melter 2 valve bulge (LOP-BULGE-00002), at the 28 ft elevation in the process cell charge floor C3 area,
room L-0202, drains by through-floor piping back down to L-0 124 process cell waste disposal west sump
(RLD-SUMP-00031). As required, on a semi-automatic basis, this sump is emptied by L-0124 process
cell west sump pump (RLD-PMP-00027) to the plant wash vessel (RLD-VSL-00003) at the 2 ft elevation
in wet process C5 cell, room L-0 126. To detect a leak outside of the primary containment vessels and
within the C5 cell, level instrument RLD-LT-2303 monitors the level of effluent in the cell sump. L-0124
process cell west sump pump (RLD-PMP-00027) is stopped on reaching low-low level shut-off point.

Concentrate receipt valve bulge (LCP-BULGE-00003) and melter 2 feed/prep valve bulge
(LFP-BULGE-00002), at the 28 ft elevation in the process cell charge floor C3 area, room L-0202, and
melter 2 feed line encasement all drain to L-0 124 process cell waste disposal east sump
(RLD-SUMP-00032). As required, on a semi-automatic basis, this sump is emptied by L-0124 process
cell east sump pump (RLD-PMP-00028) to the plant wash vessel (RLD-VSL-00003) at the 2 ft elevation
in wet process C5 cell, room L-0 126. To detect drain accumulation or leak outside of the primary
containment vessels and within the C5 cell, level instrument RLD-LT-2304 monitors the level of effluent
in the cell sump. L-0124 process cell east sump pump (RLD-PMP-00028) is stopped on reaching
low-low level shut-off point.

Upon reaching process cell waste disposal sump high level, the PCJ system will alert the operator. The
operator may then initiate the transfer sequence. Upon reaching the high-high level setpoint, the
PCJ system automatically initiates the transfer sequence. Before the sequence proceeds further, the PCJ
system calculates the transfer (available) volume to assist the operator not to overflow the selected target
vessel available space. The transfer will end when either the level in the sump reaches its low-level
functional logic control point, a batch is transferred, or the selected target plant wash vessel (RLD-VSL-
00003) reaches its actual high-level batch control point. Additionally, the PCJ system monitors and
calculates rate of change of the effluent level. If the rate of change exceeds a predetermined programmed
value, the PCJ system will alarm and alert the operator. Figure 2 depicts the instrumentation associated
with process cells waste disposal sumps.

3.2.5 Effluent Cell Waste Disposal Sumps

Plant wash/SBS condensate collection vessel valve bulge (RLD-BULGE-00004), at the 28 ft elevation in
the process cell charge floor C3 area, room L-0202, drains by through-floor piping back down to L-0 126
effluent cell waste disposal east sump (RLD-SUJMP-00036). As required, on a semi-automatic basis, this
sump is emptied by L-0126 effluent cell east sump pump (RLD-PMP-00032) to the plant wash vessel
(RLD-VSL-00003) at the 2 ft elevation in wet process C5 cell, room L-0 126. To detect drain
accumulation or leak outside of the primary containment vessels and within the C5 cell, level instrument
RLD-LT-2308 monitors the level of effluent in the cell sump. L-0126 effluent cell east sump pump
(RLD-PMP-00032) is stopped on reaching low-low level shut-off point.

In-cell leaks also accumulate at L-0126 effluent cell waste disposal west sump (RLD-SUMP-00036). As
required, on a semi-automatic basis, this sump is emptied by L-0126 effluent cell west sump pump
(RLD-PMP-00031) to the plant wash vessel (RLD-VSL-00003) at the 2 ft elevation in wet process C5
cell, room L-0126. In-cell leak outside of the primary containment vessels and within the C5 cell, level
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instrument RLD-LT-2307 monitors the level of effluent in the cell sump. L-0126 effluent cell east sump
pump (RLD-PMP-0003 1) is stopped on reaching low-low level shut-off point.

Upon reaching process cells waste disposal sump high level, the PCJ system will alert the operator. The
operator may then initiate the transfer sequence. Upon reaching the high-high level setpoint, the
PCJ system automatically initiates the transfer sequence. Before the sequence proceeds further, the PCJ
system calculates the transfer (available) volume to assist the operator not to overflow the selected target
vessel available space. The transfer will end when either the level in the sump reaches its low-level
functional logic control point, a batch is transferred, or the selected target plant wash vessel (RLD-VSL-
00003) reaches its actual high-level batch control point. Additionally, the PCJ system monitors and
calculates rate of change of the effluent level. If the rate of change exceeds a predetermined programmed
value, the PCJ system will alarm and alert the operator. Figure 2 depicts the instrumentation associated
with process cells waste disposal sumps.
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RLD-LT-2205 and RLD-LT-2206 for RLD-VSL-00004

Note: This figure is an update of Figure 1 of 24590-LAW-PER-J-02-001, Rev 0.
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Figure 2 Level for Sumps

Note: This figure is an update of Figure 2 of 24590-LAW-PER-J-02-001, Rev 0.
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Figure 3 RLD-LT-2130 and RLD-LT-2131 for RLD-VSL-00003

Note: This figure is in addition to the two figures originally in 24590-LAW-PER-J-02-001, Rev 0.
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Figure 4 RLD-LT-2142 and RLD-LT-2143 for RLD-VSL-00005

Note: This figure is in addition to the two figures originally in 24590-LAW-PER-J-02-001, Rev 0.
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy Act of
1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is provided for process description
purposes only.
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Glossary

Acquire

Actual Volume

Available Space

Available Volume

Batch

Batch Control

Batch Process

Exception Handling

Permissive

Release

Trip

A command, under batch control, that reserves a group of equipment for that
particular batch control.

Volume of waste/process fluid in any vessel in gallons.

Volume of waste/process fluid that any vessel can accommodate and still be
lower than the upper operating limit (UOL), in gallons. Available space can be
calculated as follows: Available Space = UOL - Actual Volume.

Volume of waste/process fluid that any vessel can transfer to another vessel and
still be above the lower operating limit (LOL), in gallons. Available volume can
be calculated as follows: Available Volume = Actual Volume - LOL.

The material that is being produced or that has been produced by a single
execution of a batch process.

Control activities and control functions that provide a means to process (that is,
an ordered set of processing activities) finite quantities of material over a finite
period of time using one or more pieces of equipment.

A process that leads to the production of finite quantities of material by
subjecting quantities of input material to an ordered set of processing activities
over a finite period of time using one or more pieces of equipment.

Those functions that deal with plant or process contingencies and other events
that occur outside the normal or desired behavior of batch control.

Interlock that allows a device to change state or a sequence to start. Once a
device has changed state or a sequence has started, permissives have no further
effect on the device or sequence.

A command under a batch control that opens up a group of equipment for any
batch control to acquire.

Interlock that does not allow a device to change state or a sequence to start.
Once a device has changed state or a sequence has started, trips continue to
have an effect on the device or sequence.
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Acronyms and Abbreviations

AEA Atomic Energy Act of 1954

Al alarm indicator

DOE US Department of Energy

HS hand switch

LAHH level alarm high high

LALL level alarm low low

LAW low-activity waste

LCP LAW concentrate receipt process system

LFP LAW melter feed process system

LI level indicator

LOL lower operating limit

LSHH level switch high high

LSLL level switch low low

LT level transmitter

LY level relay

PCJ process control system

UOL upper operating limit
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1 Introduction

This document describes the instrument control logic for tank and ancillary equipment within the
low-activity waste (LAW) facility for the LAW melter feed process system (LFP) associated with
dangerous waste management. This document focuses on tank and ancillary equipment for the LFP
system above the 0 ft elevation within the LAW facility.

2 Applicable Documents

WAC 173-303, Dangerous Waste Regulations, Washington Administrative Code, as amended.

3 Description

3.1 System Requirements

The tank and ancillary equipment associated with dangerous waste management within the LAW system
and residing above the 0 ft elevation of the LFP system consists of the following:

" LFP-BULGE-00001 melter 1 feed/prep valve bulge

* LFP-BULGE-00002 melter 2 feed/prep valve bulge

* LFP-VSL-00001 melter I feed prep vessel

* LFP-VSL-00002 melter 1 feed vessel

" LFP-VSL-00003 melter 2 feed prep vessel

" LFP-VSL-00004 melter 2 feed vessel

3.1.1 Melter 1 Feed Prep Vessel (LFP-VSL-00001)

The melter 1 feed prep vessel (LFP-VSL-00001) is at the 2 ft elevation in an enclosed wet process C5
cell, room L-0 123. The vessel receives any overflow from the melter 1 feed vessel (LFP-VSL-00002).
The vessel overflows via an overflow header to the C3/C5 drains/sump collection vessel
(RLD-VSL-00004) in another cell, room L-BOO1B, at the -21 ft elevation.

The wet process C5 cell, room L-0 123, supports a stainless steel liner sized to provide secondary
containment.

The melter 1 feed prep vessel (LFP-VSL-00001) is constructed of 316 stainless steel and receives treated
tank farm liquid waste from the concentrate receipt vessels (LCP-VSL-00001 or LCP-VSL-00002), also
at the 2 ft elevation. During a batch process glass formers are added to the waste. If the melter 1 feed
prep vessel agitator (LFP-AGT-00001) receives permissives to operate, it blends the waste to form a
melter feed. The vessel is vented via a vessel ventilation header into the LAW secondary offgas/vessel
vent process system (LVP).
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The melter 1 feed prep vessel (LFP-VSL-00001) level is continuously monitored by redundant level
transmitters LFP-LT-1 124 and LFP-LT-1 140. The operator selects the primary transmitter. This actual
level signal inputs to the functional logic and batch controls and calculates actual volume. The process
control system (PCJ) monitors level to control melter feed batch transfers. As part of the batch control,
the operator releases and acquires the target vessel melter I feed vessel (LFP-VSL-00002) or melter 2
feed vessel (LFP-VSL-00004) and initiates the transfer sequence using a melter 1 feed prep pump
(LFP-PMP-0000 1 A or LFP-PMP-0000 1 B).

Once initiated, the PCJ system verifies that the instruments, utilities, and equipment associated with the
transfer are within operational parameters. Before the sequence proceeds further, the transfer (available)
volume is calculated by the PCJ system to assist the operator and verify that the volume will not overflow
the selected target vessel available space. The transfer will end when either the level in the melter 1 feed
prep vessel (LFP-VSL-00001) reaches its low-level functional logic control point, a batch is transferred,
or the selected target vessel reaches its actual high-level batch control point. Low-low level trips will stop
the melter 1 feed prep vessel agitator (LFP-AGT-O000 1) and melter 1 feed prep pumps
(LFP-PMP-0000 1A or LFP-PMP-0000 IB).

To prevent a possible overflow, the PCJ system alarms at two different high-level setpoints. At
high-level setpoint, the PCJ system initiates a high alarm and alerts the operator. At high-high level
setpoint, the PCJ system initiates a critical alarm and alerts the operator. Additionally, a high-high level
during a procedural transfer from another vessel will initiate exception handling to mitigate vessel
overfill. Figure 1 depicts the instrumentation associated with the melter 1 feed prep vessel
(LFP-VSL-00001).

3.1.2 Melter 1 Feed Vessel (LFP-VSL-00002)

The melter 1 feed vessel (LFP-VSL-00002) is at the 2 ft elevation in an enclosed wet process C5 cell,
room L-0123. The vessel overflows via an overflow header to the melter 1 feed prep vessel
(LFP-VSL-00001) in the enclosed wet process C5 cell, room L-0 123.

The wet process C5 cell, room L-0 123, supports a stainless steel liner sized to provide secondary
containment.

The melter 1 feed vessel (LFP-VSL-00002) is constructed of 316 stainless steel and receives a blended
melter feed of treated tank farm liquid waste from the melter 1 feed prep vessel (LFP-VSL-0000 1) or the
melter 2 feed prep vessel (LFP-VSL-00003). The vessel is vented via a vessel ventilation header into the
LVP system.

The melter 1 feed vessel (LFP-VSL-00002) level is continuously monitored by redundant level
transmitters LFP-LT-1 145 and LFP-LT-1 146. The operator selects the primary transmitter. This actual
level signal inputs to the functional logic and batch controls and calculates actual volume. The PCJ
system monitors level to control melter feed batch transfers. As part of the nonmelter feed batch control,
the operator releases and acquires the target melter 1 feed prep vessel (LFP-VSL-0000 1), melter 2 feed
prep vessel (LFP-VSL-00003), or plant wash vessel (RLD-VSL-00003). The transfer sequence uses
melter 1 feed vessel pump (LFP-PMP-00002).

Once initiated, the PCJ system verifies that the instruments, utilities, and equipment associated with
transfer are within operational parameters. Before the nonmelter transfer sequence proceeds further, the
transfer (available) volume is calculated by the PCJ system to assist the operator and verify that the
volume will not overflow the selected target vessel available space. The nonmelter transfers will end
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when either the level in the melter 1 feed vessel (LFP-VSL-00002) reaches its low-level functional logic
control point, a batch is transferred, or the selected target vessel reaches its high-level batch control point.
Low-low level trips will stop the melter 1 feed vessel agitator (LFP-AGT-00002) and melter 1 feed vessel
pump (LFP-PMP-00002).

To prevent a possible overflow, the PCJ system alarms at two different high-level setpoints. At
high-level setpoint, the PCJ system initiates a high alarm and alerts the operator. At high-high level
setpoint, the PCJ system initiates a critical alarm and alerts the operator. Additionally, a high-high level
during a procedural transfer from another vessel will initiate exception handling to mitigate vessel
overfill. Figure 2 depicts the instrumentation associated with the melter 1 feed vessel (LFP-VSL-00002).

3.1.3 Melter 1 Feed/Prep Valve Bulge (LFP-BULGE-00001)

The melter 1 feed/prep valve bulge (LFP-BULGE-00001) is at the 28 ft elevation in the process cell
charge floor C3 area, room L-0202. The melter 1 feed/prep valve bulge (LFP-BULGE-00001) is
connected by through-floor piping to the process wet cells. The transfer pump (LFP-PMP-OOOOIA or
LFP-PMP-0000 1B) discharge can routinely be routed to either the melter 1 feed vessel (LFP-VSL-00002)
or the melter 2 feed prep vessel (LFP-VSL-00003). Sampling capability is provided using a sampling leg
off the pump discharge line to the autosampler unit (ASX-SMPLR-00012).

During off-normal operation any bulge-contained leakage will gravity drain via through-floor piping into
the sump (RLD-SUMP-00030) at the 2 ft elevation in the enclosed wet process C5 cell, room L-0 123.

3.1.4 Melter 2 Feed Prep Vessel (LFP-VSL-00003)

The melter 2 feed prep vessel (LFP-VSL-00003) is at the 2 ft elevation in an enclosed wet process C5
cell, room L-0 124. The vessel receives any overflow from the melter 2 feed vessel (LFP-VSL-00004).
The vessel overflows via overflow line to the C3/C5 drains/sump collection vessel (RLD-VSL-00004) in
another cell, room L-B001B at the -21 ft elevation.

The wet process C5 cell, room L-0 124, supports a stainless steel liner sized to provide secondary
containment. The welded vessel, process cell secondary containment, and the overflow system meet the
requirement to minimize system leaks.

The melter 2 feed prep vessel (LFP-VSL-00003) is constructed of 316 stainless steel and receives treated
tank farm liquid waste from the concentrate receipt vessels (LCP-VSL-00001 or LCP-VSL-00002), also
at the 2 ft elevation. During a batch process glass formers are added to the waste. If the melter 2 feed
prep vessel agitator (LFP-AGT-00003) receives permissives to operate, it blends the waste to form a
melter feed. The vessel is vented via a vessel ventilation header into the LVP system.

The melter 2 feed prep vessel (LFP-VSL-00003) level is continuously monitored by redundant level
transmitters LFP-LT-2124 and LFP-LT-2140. The operator selects the primary transmitter. This actual
level signal inputs to the functional logic and batch controls and calculates actual volume. The PCJ
system monitors level to control melter feed batch transfers. As part of the batch control, the operator
releases and acquires the target vessel melter I feed vessel (LFP-VSL-00002) or melter 2 feed vessel
(LFP-VSL-00004) and initiates the transfer sequence using a melter 2 feed prep pump
(LFP-PMP-00003A or LFP-PMP-00003B).
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Once initiated, the PCJ system verifies that the instruments, utilities, and equipment associated with the
transfer are within operational parameters. Before the sequence proceeds further, the transfer (available)
volume is calculated by the PCJ system to assist the operator and verify that the volume will not overflow
the selected target vessel available space. The transfer will end when either the level in the melter 2 feed
prep vessel (LFP-VSL-00003) reaches its low-level functional logic control point, a batch is transferred,
or the selected target vessel reaches its high-level batch control point. Low-low level trips will stop the
melter 2 feed prep vessel agitator (LFP-AGT-00003) and melter 2 feed prep pump (LFP-PMP-00003A or
LFP-PMP-00003B).

To prevent a possible overflow, the PCJ system alarms at two different high-level setpoints. At
high-level setpoint, the PCJ system initiates a high alarm and alerts the operator. At high-high level
setpoint, the PCJ system initiates a critical alarm and alerts the operator. Additionally, a high-high level
during a procedural transfer from another vessel will initiate exception handling to mitigate vessel
overfill. Figure 3 depicts the instrumentation associated with the melter 2 feed prep vessel
(LFP-VSL-00003).

3.1.5 Melter 2 Feed Vessel (LFP-VSL-00004)

The melter 2 feed vessel (LFP-VSL-00004) is at the 2 ft elevation in an enclosed wet process C5 cell,
room L-0 124. The vessel overflows via an overflow header to the melter 2 feed prep vessel
(LFP-VSL-00003) in the enclosed wet process C5 cell, room L-0 124.

The wet process C5 cell, room L-0124, supports a stainless steel liner to provide secondary containment.

The melter 2 feed vessel (LFP-VSL-00004) is constructed of 316 stainless steel and receives a blended
melter feed of treated tank farm liquid waste from the melter I feed prep vessel (LFP-VSL-00001) or the
melter 2 feed prep vessel (LFP-VSL-00003). The vessel is vented via a vessel ventilation header into the
LVP system.

The melter 2 feed vessel (LFP-VSL-00004) level is continuously monitored by redundant level
transmitters LFP-LT-2145 and LFP-LT-2146. The operator selects the primary transmitter. This actual
level signal inputs to the functional logic and batch controls and calculates actual volume. The PCJ
system monitors level to control melter feed batch transfers. As part of the nonmelter feed batch control,
the operator releases and acquires the target melter 1 feed prep vessel (LFP-VSL-00001), melter 2 feed
prep vessel (LFP-VSL-00003), or plant wash vessel (RLD-VSL-00003). The transfer sequence uses
melter 2 feed vessel pump (LFP-PMP-00004).

Once initiated, the PCJ system verifies that the instruments, utilities, and equipment associated with the
transfer are within operational parameters. Before the nonmelter transfer sequence proceeds further, the
transfer (available) volume is calculated by the PCJ system to assist the operator and verify that the
volume will not overflow the selected target vessel available space. The nonmelter transfers will end
when either the level in the melter 2 feed vessel (LFP-VSL-00004) reaches its low-level functional logic
control point, a batch is transferred, or the selected target vessel reaches its high-level batch control point.
Low-low level trips will stop the melter 2 feed vessel agitator (LFP-AGT-00004) and melter 2 feed vessel
pump (LFP-PMP-00004).

To prevent a possible overflow, the PCJ system alarms at two different high-level setpoints. At
high-level setpoint, the PCJ system initiates a high alarm and alerts the operator. At high-high level
setpoint, the PCJ system initiates a critical alarm alert the operator. Additionally, a high-high level during
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a procedural transfer from another vessel will initiate exception handling to mitigate vessel overfill.
Figure 4 depicts the instrumentation associated with the melter 2 feed vessel (LFP-VSL-00004).

3.1.6 Melter 2 Feed/Prep Valve Bulge (LFP-BULGE-00002)

The melter 2 feed/prep valve bulge (LFP-BULGE-00002) is at the 28 ft elevation in the process cell
charge floor C3 area, room L-0202. The melter 2 feed/prep valve bulge (LFP-BULGE-00002) is
connected by through-floor piping to the process wet cells. The transfer pump (LFP-PMP-00003A or
LFP-PMP-00003B) discharge can routinely be routed to either the melter 2 feed vessel (LFP-VSL-00004)
or the melter 1 feed prep vessel (LFP-VSL-00001). Sampling capability is provided using a sampling leg
off the pump discharge line to the autosampler unit (ASX-SMPLR-000 12).

During off-normal operation any bulge-contained leakage will gravity drain via through-floor piping into
the sump (RLD-SUMP-00032) located at the 2 ft elevation in the enclosed wet process C5 cell,
room L-0 124.
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy Act of
1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is provided for process description
purposes only.
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Glossary

Acquire

Actual Volume

Available Space

Available Volume

Batch

Batch Control

Batch Process

Exception Handling

Permissive

Release

Trip

24590-PADC-F00041 Rev 2

A command, under batch control, that reserves a group of equipment for that
particular batch control.

Volume of waste or process fluid in any vessel in gallons.

Volume of waste or process fluid that any vessel can accommodate and still be
lower than the upper operating limit (UOL), in gallons. Available space can be
calculated as follows: Available Space = UOL - Actual Volume.

Volume of waste/process fluid that any vessel can transfer to another vessel and
still be above the lower operating limit (LOL), in gallons. Available volume can
be calculated as follows: Available Volume = Actual Volume -LOL.

The material that is being produced or that has been produced by a single
execution of a batch process.

Control activities and control functions that provide a means to process (that is,
an ordered set of processing activities) finite quantities of material over a finite
period of time using one or more pieces of equipment.

A process that leads to the production of finite quantities of material by
subjecting quantities of input material to an ordered set of processing activities
over a finite period of time using one or more pieces of equipment.

Those functions that deal with plant or process contingencies and other events
that occur outside the normal or desired behavior of batch control.

Interlock that allows a device to change state or a sequence to start. Once a
device has changed state or a sequence has started, permissives have no further
effect on the device or sequence.

A command under a batch control that opens up a group of equipment for any
batch control to acquire.

Interlock that does not allow a device to change state or a sequence to start.
Once a device has changed state or a sequence has started, trips continue to
have an effect on the device or sequence.
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Acronyms and Abbreviations

AEA Atomic Energy Act of 1954

DOE US Department of Energy

HS hand switch

LALL level alarm low low

LAW low-activity waste

LCP LAW concentrate receipt process system

LI level indicator

LSLL level switch low low

LT level transmitter

LVP LAW secondary offgas/vessel vent process system

LY level relay

PCJ process control system

PT pretreatment (facility)
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1 Introduction

This document describes the instrument control logic for tank and ancillary equipment in the low-activity
waste (LAW) facility for the LAW concentrate receipt process system (LCP) associated with dangerous
waste management. This document revision focuses on tank and ancillary equipment for the LCP system
above the 0 ft elevation in the LAW facility.

2 Applicable Documents

WAC 173-303, Dangerous Waste Regulations, Washington Administrative Code, as amended.

3 Description

3.1 System Requirement

The tank and ancillary equipment associated with dangerous waste management in the LAW system
above the 0 ft elevation of the LFP system consists of the following:

" LCP-VSL-00001 concentrate receipt vessel

" LCP-VSL-00002 concentrate receipt vessel

* LCP-BULGE-00001 concentrate receipt valve bulge

" LCP-BULGE-00002 concentrate receipt valve bulge

* LCP-BULGE-00003 concentrate receipt valve bulge

3.1.1 Concentrate Receipt Vessel LCP-VSL-00001

The concentrate receipt vessel (LCP-VSL-0000 1) is at the 2 ft elevation in an enclosed wet process C5
cell, room L-0 123. The contents of the vessel overflow via an overflow header to the C3/C5 drains/sump
collection vessel (RLD-VSL-00004) in another cell, room L-B001B, at the -21 ft elevation.

The wet process C5 cell, room L-0123, supports a stainless steel liner sized to provide secondary
containment. The welded vessel, process cell secondary containment, and the overflow system meet the
requirement to minimize system leaks.

The concentrate receipt vessel (LCP-VSL-0000 1) is constructed of 316L stainless steel and receives
treated Tank Farm liquid waste via coaxial lines from the treated LAW concentrate vessel
(TCP-VSL-00001), at the pretreatment (PT) facility. During a batch process, when concentrate receipt
vessel agitator (LCP-AGT-00001) receives permissives to operate, the vessel contents are agitated to
provide a representative sample. The vessel is vented via a vessel ventilation header into the LAW
secondary offgas/vessel vent process system (LVP).

The concentrate receipt vessel (LCP-VSL-0000 1) level is continuously monitored by redundant level
transmitters LCP-LT-0131 and LCP-LT-0139. The operator selects the primary transmitter. This actual
level signal inputs to the functional logic and batch controls and calculates actual volume. The process
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control system (PCJ) monitors the level to control melter feed batch transfers. As part of the batch
control, the operator releases and acquires the target vessel, melter I feed prep vessel (LFP-VSL-0000l)
or melter 2 feed prep vessel (LFP-VSL-00003) and initiates the transfer sequence using a concentrate
receipt pump (LCP-PMP-0000IA or LCP-PMP-0000IB).

Once initiated, the PCJ system verifies that all instruments, utilities, and equipment associated with the
transfer are within operational parameters. Next, an automated process sample may be taken to document
solids content and effluent characteristics. Before the sequence proceeds further, the PCJ system
calculates the transfer (available) volume to assist the operator and verify that the volume will not
overflow the selected target vessel available space. The transfer will end when either the level in the
concentrate receipt vessel (LCP-VSL-00001) reaches its low-level functional logic control point, a batch
is transferred, or the selected target vessel reaches its actual high-level batch control point. Low-low level
trips will stop the concentrate receipt vessel agitator (LCP-AGT-0000 1) and concentrate receipt pump
(LCP-PMP-00001 A or LCP-PMP-00001 B).

To prevent a possible overflow, the PCJ system alarms at two high-level setpoints. At high-level setpoint,
the PCJ system initiates a high alarm and alerts the operator. At high-high level setpoint, the PCJ system
initiates a critical alarm and alerts the operator. Additionally, a high-high level during a procedural
transfer from another vessel will initiate exception handling to mitigate concentrate receipt vessel
(LCP-VSL-00001) overfill. Figure 1 depicts the instrumentation associated with the concentrate receipt
vessel (LCP-VSL-00001).

3.1.2 Concentrate Receipt Vessel LCP-VSL-00002

The concentrate receipt vessel (LCP-VSL-00002) is at the 2 ft elevation in an enclosed wet process C5
cell, room L-0124. The contents of the vessel overflow via an overflow header to the C3/C5 drains/sump
collection vessel (RLD-VSL-00004) in another cell, room L-BO01B, at the -21 ft elevation.

The wet process C5 cell, room L-0 124, supports a stainless steel liner sized to provide secondary
containment. The welded vessel, process cell secondary containment, and the overflow system meet the
requirement to minimize system leaks.

The concentrate receipt vessel (LCP-VSL-00002) is constructed of 316L stainless steel and receives
treated Tank Farm liquid waste via coaxial lines from the treated LAW concentrate vessel
(TCP-VSL-00001), at the PT facility. During a batch process, when concentrate receipt vessel agitator
(LCP-AGT-00002) receives permissives to operate, the vessel contents are agitated to provide a
representative sample. The vessel is vented via a vessel ventilation header into the LVP system.

The concentrate receipt vessel (LCP-VSL-00002) level is continuously monitored by redundant level
transmitters LCP-LT-0233 and LCP-LT-0252. The operator selects the primary transmitter. This actual
level signal inputs to the functional logic and batch controls and calculates actual volume. The PCJ
system monitors the level to control melter feed batch transfers. As part of the batch control, the operator
releases and acquires the target vessel, melter 1 feed prep vessel (LFP-VSL-00001) or melter 2 feed prep
vessel (LFP-VSL-00003) and initiates the transfer sequence using a concentrate receipt pump
(LCP-PMP-00002A or LCP-PMP-00002B).

Once initiated, the PCJ system verifies that all instruments, utilities, and equipment associated with the
transfer are within operational parameters. Next, an automated process sample may be taken to document
solids content and effluent characteristics. Before the sequence proceeds further, the PCJ system
calculates transfer (available) volume to assist the operator and verify that the volume will not overflow
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the selected target vessel available space. The transfer will end when either the level in the concentrate
receipt vessel (LCP-VSL-00002) reaches its low-level functional logic control point, a batch is
transferred, or the selected target vessel reaches its actual high-level batch control point. Low-low level
trips will stop the concentrate receipt vessel agitator (LCP-AGT-00002) and concentrate receipt pump
(LCP-PMP-00002A or LCP-PMP-00002B).

To prevent a possible overflow, the PCJ system alarms at two high-level setpoints. At high-level setpoint,
the PCJ system initiates a high alarm and alerts the operator. At high-high level setpoint, the PCJ system
initiates a critical alarm and alerts the operator. Additionally, a high-high level during a procedural
transfer from another vessel will initiate exception handling to mitigate concentrate receipt vessel
(LCP-VSL-00002) overfill. Figure 2 depicts the instrumentation associated with the concentrate receipt
vessel (LCP-VSL-00002).

3.1.3 Concentrate Receipt Valve Bulge LCP-BULGE-00001

The concentrate receipt valve bulge (LCP-BULGE-00001) is at the 28 ft elevation in the process cell
charge floor C3 area, room L-0202. Treated Tank Farm liquid waste is received via coaxial lines from the
treated LAW concentrate vessel (TCP-VSL-0000 1), at the PT facility, then enters the C3/C5 drain
collection cell room L-BOO1B at the -21 ft elevation, continues to pour cave cooling room L-B030 at the
-21 ft elevation, passes up to wet process C5 cell room L-0 123, and then continues as single-wall lines
up to the concentrate receipt valve bulge (LCP-BULGE-0000 1), at the 28 ft elevation. The concentrate
receipt valve bulge (LCP-BULGE-0000 1) is then connected by through-floor piping back down to
process wet cell concentrate receipt vessels (LCP-VSL-00001 and LCP-VSL-00002).

During off-normal operation any bulge drain volume contents will overflow via through-floor piping into
the sump (RLD-SUMP-00029) at the 2 ft elevation in the enclosed wet process C5 cell, room L-0123.

3.1.4 Concentrate Receipt Valve Bulge LCP-BULGE-00002

The concentrate receipt valve bulge (LCP-BULGE-00002) is at the 28 ft elevation in the process cell
charge floor C3 area, room L-0202. The concentrate receipt valve bulge (LCP-BULGE-00002) is
connected by through-floor piping to the process wet cells. The transfer pump (LCP-PMP-0000 1 A or
LCP-PMP-0000 1 B) discharge can routinely be routed to either the melter 1 feed prep vessel
(LFP-VSL-00001) or the melter 2 feed prep vessel (LFP-VSL-00003). Sampling is provided using a
sampling leg off the pump discharge line to the autosampler unit (ASX-SMPLR-00013).

During off-normal operation any bulge drain volume contents will overflow via through-floor piping into
the sump (RLD-SUMP-00029), at the 2 ft elevation in the enclosed wet process C5 cell, room L-0 123.

3.1.5 Concentrate Receipt Valve Bulge LCP-BULGE-00003

The concentrate receipt valve bulge (LCP-BULGE-00003) is at the 28 ft elevation in the process cell
charge floor C3 area, room L-0202. The concentrate receipt valve bulge (LCP-BULGE-00003) is
connected by through-floor piping to the process wet cells. The transfer pump (LCP-PMP-00002A or
LCP-PMP-00002B) discharge can routinely be routed to either the melter 1 feed prep vessel
(LFP-VSL-00001) or the melter 2 feed prep vessel (LFP-VSL-00003). Sampling is provided using a
sampling leg off the pump discharge line to the autosampler unit (ASX-SMPLR-00013).

During off-normal operation any bulge drain volume contents will overflow via through-floor piping into
the sump (RLD-SUMP-00032), at the 2 ft elevation in the enclosed wet process C5 cell, room L-0124.
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts that, pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Glossary

Acquire

Actual Volume

Available Space

Available Volume

Batch

Batch Control

Batch Process

Exception Handling

Permissive

Release

Trip

A command, under batch control, that reserves a group of equipment for that
particular batch control.

Volume of waste/process fluid in any vessel in gallons.

Volume of waste/process fluid that any vessel can accommodate and still be
lower than the upper operating limit (UOL), in gallons. Available space can be
calculated as follows: Available Space = UOL - Actual Volume.

Volume of waste/process fluid that any vessel can transfer to another vessel and
still be above the lower operating limit (LOL), in gallons. Available volume can
be calculated as follows: Available Volume = Actual Volume - LOL.

The material that is being produced or that has been produced by a single
execution of a batch process.

Control activities and control functions that provide a means to process (that is,
an ordered set of processing activities) finite quantities of material over a finite
period of time using one or more pieces of equipment.

A process that leads to the production of finite quantities of material by
subjecting quantities of input material to an ordered set of processing activities
over a finite period of time using one or more pieces of equipment.

Those functions that deal with plant or process contingencies and other events
that occur outside the normal or desired behavior of batch control.

Interlock that allows a device to change state or a sequence to start. Once a
device has changed state or a sequence has started, permissives have no further
effect on the device or sequence.

A command under a batch control that opens up a group of equipment for any
batch control to acquire.

Interlock that does not allow a device to change state or a sequence to start.
Once a device has changed state or a sequence has started, trips continue to
have an effect on the device or sequence.
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Acronyms and Abbreviations

AEA Atomic Energy Act of 1954

DOE US Department of Energy

LAHH level alarm high high

LALL level alarm low low

LAW low-activity waste

LI level indicator

LOP LAW primary offgas system

LSHH level switch high high

LSLL level switch low low

LT level transmitter

LY level relay

PCJ process control system

PPJ programmable protection system

RLD radioactive liquid waste disposal system

SBS submerged bed scrubber

WESP wet electrostatic precipitator
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System Logic Description for the Low-Activity Waste
Facility - LAW Primary Offgas Process (LOP) System

1 Introduction

This document describes the instrument control logic for regulated plant items and associated ancillary
equipment within the low-activity waste (LAW) facility for the LAW primary offgas (LOP) system
associated with dangerous waste management. This document focuses on tank and ancillary equipment
for the LOP system above the 0 ft elevation within the LAW facility.

2 Applicable Documents

WAC 173-303, Dangerous Waste Regulations, Washington Administrative Code, as amended.

3 Description

The plant items and ancillary equipment associated with dangerous waste management in the LAW
system and the LOP system consists of the following:

" LOP-BULGE-00001

" LOP-BULGE-00002

" LOP-FCLR-00001

* LOP-FCLR-00002

* LOP-FCLR-00003

* LOP-FCLR-00004

" LOP-SCB-00001

* LOP-SCB-00002

* LOP-VSL-00001

* LOP-VSL-00002

* LOP-WESP-00001

* LOP-WESP-00002

Melter 1 Valve Bulge

Melter 2 Valve Bulge

Melter 1 Primary Offgas Film Cooler

Melter 1 Standby Offgas Film Cooler

Melter 2 Primary Offgas Film Cooler

Melter 2 Standby Offgas Film Cooler

Melter 1 SBS

Melter 2 SBS

Melter 1 SBS Condensate Vessel

Melter 2 SBS Condensate Vessel

Melter 1 WESP

Melter 2 WESP

3.1 Melter 1 Submerged Bed Scrubber LOP-SCB-00001 and Melter 1 SBS Condensate
Vessel LOP-VSL-00001

The melter 1 submerged bed scrubber (SBS) (LOP-SCB-00001) is at the 2 ft elevation in an enclosed wet
process C5 cell, room L-0123. Offgas passes from the melter to the melter 1 primary offgas film cooler
(LOP-FCLR-00001) or melter 1 standby offgas film cooler (LOP-FCLR-00002) to the melter 1 SBS
(LOP-SCB-00001) for aqueous scrubbing of entrained radioactive particulate from melter offgas plus
cooling and condensation of melter vapor emissions. Melter 1 SBS (LOP-SCB-00001) is constructed of
alloy C-22.

The scrubbed offgas discharges through the top of the SBS, through a series of equipment to a process
stack. As the offgas cools, water vapor condenses and increases the liquid inventory in the SBS. A
constant liquid depth is maintained in the melter I SBS (LOP-SCB-00001) as excess liquid overflows into
the melter 1 SBS condensate vessel (LOP-VSL-00001), also at the 2 ft elevation in the enclosed wet
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process C5 cell, room L-0123. Melter 1 SBS (LOP-SCB-00001) level is continuously monitored by
redundant level transmitters LOP-LT-101 1 and LOP-LT-1063. Melter 1 SBS water purge pump,
primary/standby (LOP-PMP-00003A/3B) for the SBS, transfers condensate to the SBS condensate
collection vessel (RLD-VSL-00005) at the 2 ft elevation in an enclosed effluent C5 cell, room L-0126.

Liquid from the melter I SBS condensate vessel (LOP-VSL-00001) is recycled to the SBS at a rate higher
than condensate is removed. The melter I SBS condensate vessel (LOP-VSL-00001) is constructed of
alloy C-22. The melter 1 SBS condensate vessel (LOP-VSL-0000 l) is vented back to the melter 1 SBS
(LOP-SCB-00001). Melter 1 SBS condensate vessel (LOP-VSL-00001) level is continuously monitored
by level transmitter LOP-LT-1018. To help remove solids, the melter 1 SBS condensate purge pumps
(LOP-PMP-0000 1/2) recirculate condensate through lances that agitate the bottom of the SBS and
consolidate the solids near the pump suction. To suspend the solids in the melter 1 SBS condensate
vessel (LOP-VSL-00001), the melter 1 SBS condensate mixing eductor (LOP-EDUC-00001) is used,
using a side stream from the recirculation line.

For the melter 1 SBS (LOP-SCB-0000 1) at a predetermined setpoint, the programmable protection
system (PPJ) notifies the operator via the process control system (PCJ) that liquid level has risen to a
point where purge is required. The operator then selects the target vessel and initiates the transfer
sequence. Once initiated, the PCJ verifies that all instruments, utilities, and equipment associated with
the transfer are within operational parameters. At high-high level setpoint, the PCJ system initiates a
critical alarm and alerts the operator. The transfer will end when either the level in the melter 1 SBS
(LOP-SCB-00001) reaches its low-level control point, or the selected target vessel reaches its high-level
control point, or sooner as determined by the operator. Figure 1 depicts the instrumentation associated
with the melter 1 SBS (LOP-SCB-00001).

For the melter 1 SBS condensate vessel (LOP-VSL-00001), the PCJ system alarms at high-level setpoint,
and alerts the operator. Figure 2 depicts the instrumentation associated with the melter 1 SBS condensate
vessel (LOP-VSL-00001).

3.2 Melter 1 Valve Bulge LOP-BULGE-00001

The melter 1 valve bulge (LOP-BULGE-00001) is at the 28 ft elevation in the process cell charge floor
C3 area, room L-0202. The melter 1 valve bulge (LOP-BULGE-00001) is connected by through-floor
piping back down to the melter 1 SBS (LOP-SCB-00001), SBS condensate collection vessel
(RLD-VSL-00005), and melter 1 SBS condensate vessel (LOP-VSL-0000 1).

The melter 1 SBS (LOP-SCB-00001) is connected to the melter 1 SBS water purge pumps
-primary/standby (LOP-PMP-00003A/3B) at a platform at approximately 14 ft elevation, also in the
enclosed wet process C5 cell, room L-0 123, connected by through-wall piping to the melter 1 valve bulge
(LOP-BULGE-00001), which is connected to the SBS condensate collection vessel (RLD-VSL-00005).

The melter 1 SBS condensate vessel (LOP-VSL-00001) is connected by through-wall piping to the melter
1 valve bulge (LOP-BULGE-00001), which sidestreams to melter 1 SBS (LOP-SCB-00001) or simply
recirculates back to melter 1 SBS condensate vessel (LOP-VSL-00001).

During off-normal operation, any bulge drain volume contents will overflow via through-floor piping into
the L-0123 process cell waste disposal west sump (RLD-SUMP-00029), at the 2 ft elevation in the
enclosed effluent cell, room L-0 123.
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3.3 Melter 1 Wet Electrostatic Precipitator LOP-WESP-00001

The melter I wet electrostatic precipitator (WESP) (LOP-WESP-0000 1) is at the 2 ft elevation in an
enclosed wet process C5 cell, room L-0123. The melter 1 WESP (LOP-WESP-00001) is constructed of
6 % molybdenum stainless steel. After initial aerosol and soluble gas removal in the SBS, the cooled
offgas is routed to the melter 1 WESP (LOP-WESP-00001) for further removal of aerosols. The saturated
gas flows upward through the tubes of the WESP. The inlet is also provided with an inlet misting to
enhance rundown and cleaning. The condensate then gravity drains into the C3/C5 drains/sump
collection vessel (RLD-VSL-00004). At high-high level setpoint, the PCJ system initiates a critical alarm
and alerts the operator. Figure 3 depicts the instrumentation associated with the melter 1 WESP
(LOP-WESP-00001).

3.4 Melter 2 SBS LOP-SCB-00002 and Melter 2 SBS Condensate Vessel
LOP-VSL-00002

The melter 2 SBS (LOP-SCB-00001) is at the 2 ft elevation in an enclosed wet process C5 cell, room
L-0124. Offgas passes from the melter to the melter 2 primary offgas film cooler (LOP-FCLR-00003) or
melter 2 standby offgas film cooler (LOP-FCLR-00004) to the melter 2 SBS (LOP-SCB-00002) for
aqueous scrubbing of entrained radioactive particulate from melter offgas plus cooling and condensation
of melter vapor emissions. The melter 2 SBS (LOP-SCB-00002) is constructed of alloy C-22.

The scrubbed offgas discharges through the top of the SBS, through a series of equipment to a process
stack. As the offgas cools, water vapor condenses and increases the liquid inventory. A constant liquid
depth is maintained in the melter 2 SBS (LOP-SCB-00002) as excess liquid overflows into the melter 2
SBS condensate vessel (LOP-VSL-00002), also at the 2 ft elevation in the enclosed wet process C5 cell,
room L-0124. The melter 2 SBS (LOP-SCB-00002) level is continuously monitored by redundant level
transmitters LOP-LT-2011 and LOP-LT-2063. The melter 2 SBS water purge pump - primary
(LOP-PMP-00006A) for the SBS transfers condensate to the SBS condensate collection vessel
(RLD-VSL-00005) at the 2 ft elevation in an enclosed effluent C5 cell, room L-0126.

Liquid from the melter 2 SBS condensate vessel (LOP-VSL-00002) is recycled to the SBS at a rate higher
than condensate is removed. The melter 2 SBS condensate vessel (LOP-VSL-00002) is constructed of
alloy C-22. The melter 2 SBS condensate vessel (LOP-VSL-00002) level is continuously monitored by
level transmitter LOP-LT-2018. To help remove solids, the melter 2 SBS condensate purge pumps
(LOP-PMP-00003/4) recirculate condensate through lances that agitate the bottom of the SBS and
consolidate the solids near the pump suction. To suspend the solids in the melter 2 SBS condensate
vessel (LOP-VSL-00002), the melter 2 SBS condensate mixing eductor (LOP-EDUC-00002) is used,
using a side stream from the recirculation line.

For the melter 2 SBS (LOP-SCB-00002) at a predetermined setpoint, the PPJ notifies the operator via the
PCJ that liquid level has risen to a point where purge is required. The operator then selects the target
vessel and initiates the transfer sequence. Once initiated, the PCJ verifies that all instruments, utilities,
and equipment associated with the transfer are within operational parameters. At high-high level setpoint,
the PCJ system initiates a critical alarm and alerts the operator. The transfer will end when either the
level in the melter 2 SBS (LOP-SCB-00002) reaches its low-level control point or the selected target
vessel reaches its high-level control point. Figure 4 depicts the instrumentation associated with the melter
2 SBS (LOP-SCB-00002).
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For the melter 2 SBS condensate vessel (LOP-VSL-00002), the PCJ system alarms at high-level setpoint,
and alerts the operator. Figure 5 depicts the instrumentation associated with the melter 2 SBS condensate
vessel (LOP-VSL-00002).

3.5 Melter 2 Valve Bulge LOP-BULGE-00002

The melter 2 valve bulge (LOP-BULGE-00002) is at the 28 ft elevation in the process cell charge floor
C3 area, room L-0202. The melter 2 valve bulge (LOP-BULGE-00002) is connected by through-floor
piping back down to melter 2 SBS (LOP-SCB-00002), SBS condensate collection vessel
(RLD-VSL-00005), and melter 2 SBS condensate vessel (LOP-VSL-00002).

The melter 2 SBS (LOP-SCB-00002) is connected to the melter 2 SBS water purge pumps
-primary/standby (LOP-PMP-00006A/6B) at a platform at approximately 14 ft elevation, also in the
enclosed wet process C5 cell, room L-0124, which is connected by through-wall piping to the melter 2
valve bulge (LOP-BULGE-00002), which is connected to the SBS condensate collection vessel
(RLD-VSL-00005).

The melter 2 SBS condensate vessel (LOP-VSL-00002) is connected by through-wall piping to the
melter 2 valve bulge (LOP-BULGE-00002), which sidestreams to melter 2 SBS (LOP-SCB-00002) or
simply recirculates back to melter 2 SBS condensate vessel (LOP-VSL-00002).

During off-normal operation, any bulge drain volume contents will overflow via through-floor piping into
the L-0 124 process cell waste disposal west sump (RLD-SUMP-0003 1), at the 2 ft elevation in the
enclosed effluent cell, room L-0 124.

3.6 Melter 2 Wet Electrostatic Precipitator LOP-WESP-00002

The melter 2 WESP (LOP-WESP-00002) is at the 2 ft elevation in an enclosed wet process C5 cell, room
L-0124. The melter 2 WESP (LOP-WESP-00002) is constructed of 6 % molybdenum stainless steel.
After initial aerosol and soluble gas removal in the SBS, the cooled offgas is routed to the melter 2 WESP
(LOP-WESP-00002) for further removal of aerosols. The saturated gas flows upward through the tubes
of the WESP. The inlet is also provided with an inlet misting to enhance rundown and cleaning. The
condensate then gravity drains into the C3/C5 drains/sump collection vessel (RLD-VSL-00004). Figure 6
depicts the instrumentation associated with the melter 2 WESP (LOP-WESP-00002).
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and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Glossary

Acquire

Actual Volume

Available Space

Available Volume

Batch

Batch Control

Batch Process

Exception Handling

Permissive

Release

Trip

A command, under batch control, that reserves a group of equipment for that
particular batch control.

Volume of waste/process fluid in any vessel in gallons.

Volume of waste/process fluid that any vessel can accommodate and still be
lower than the upper operating limit (UOL), in gallons. Available space can be
calculated as follows: Available Space = UOL - Actual Volume.

Volume of waste/process fluid that any vessel can transfer to another vessel and
still be above the lower operating limit (LOL), in gallons. Available volume can
be calculated as follows: Available Volume = Actual Volume - LOL.

The material that is being produced or that has been produced by a single
execution of a batch process.

Control activities and control functions that provide a means to process (that is,
an ordered set of processing activities) finite quantities of material over a finite
period of time using one or more pieces of equipment.

A process that leads to the production of finite quantities of material by
subjecting quantities of input material to an ordered set of processing activities
over a finite period of time using one or more pieces of equipment.

Those functions that deal with plant or process contingencies and other events
that occur outside the normal or desired behavior of batch control.

Interlock that allows a device to change state or a sequence to start. Once a
device has changed state or a sequence has started, permissives have no further
effect on the device or sequence.

A command under a batch control that opens up a group of equipment for any
batch control to acquire.

Interlock that does not allow a device to change state or a sequence to start.
Once a device has changed state or a sequence has started, trips continue to
have an effect on the device or sequence.

Page v



24590-LAW-PER-J-04-0002, Rev 0
System Logic Description for the Low-Activity Waste

Facility - LAW Secondary Offgas (LVP) System

Acronyms and Abbreviations

AEA Atomic Energy Act of 1954

Al analog input

DOE US Department of Energy

DC density controller

DT density transmitter

FT flow transmitter

HEPA high efficiency particulate air filter

LAHH level alarm high high

LALL level alarm low low

LAW low-activity waste

LI level indicator

LSHH level switch high high

LSLL level switch low low

LT level transmitter

LVP LAW secondary offgas system

LY level relay

PCJ process control system

PMP pump

PSW process service water system

RLD radioactive liquid waste disposal system

SCB scrubber

SDJ stack discharge monitoring system

TK tank

VSL vessel
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System Logic Description for the Low-Activity Waste

Facility - LAW Secondary Offgas (LVP) System

1 Introduction

This document describes the instrument control logic for regulated plant items and associated ancillary
equipment in the low-activity waste (LAW) facility for the LAW secondary offgas (LVP) system
associated with dangerous waste management. This document focuses on tank and ancillary equipment
for the LVP system for the melters offgas caustic scrubber located at the +48ft elevation in the LAW
facility and the caustic collection tank located at the +28ft elevation in the LAW facility. The melter
offgas HEPA filters will be included later.

2 Applicable Documents

WAC 173-303, Dangerous Waste Regulations, Washington Administrative Code, as amended.

3 Description

The plant items and ancillary equipment associated with dangerous waste management in the LAW
system and the LVP system consist of the following:

* LVP-SCB-00001 Melters offgas caustic scrubber

" LVP-TK-00001 Caustic collection tank

The LAW primary melter offgas system (combined melter I and melter 2 offgas streams and selected
vessel vents) passes through to the LVP system for further treatment.

3.1 Melters Offgas Caustic Scrubber LVP-SCB-00001

The melters offgas caustic scrubber (LVP-SCB-00001) is at the 48 ft elevation in the secondary offgas
equipment room L-0304F. The melters offgas caustic scrubber (LVP-SCB-00001) treats the stream for
acid gases such as SO, and CO 2 .

The stream flows countercurrent to the scrubbing liquid fed via offgas caustic scrubber recirculation
pumps (LVP-PMP-0000 lA/B) at the 28 ft elevation in the caustic scrubber blowdown pump
room L-0218. Contaminants in the stream are absorbed into the scrubbing liquid. The scrubbing liquid
gravity drains into the caustic collection tank (LVP-TK-00001). High level is interlocked to bypass the
melters offgas caustic scrubber (LVP-SCB-00001) and stop offgas caustic scrubber recirculation pumps
(LVP-PMP-0000lA/B).

Liquid level accumulation during normal operations is not expected. For the melters offgas caustic
scrubber (LVP-SCB-00001), the PCJ system alarms at high-high level setpoint, and alerts the operator.
Figure 1 depicts the instrumentation associated with the melters offgas caustic scrubber
(LVP-SCB-00001).

3.2 Caustic Collection Tank LVP-TK-00001

The caustic collection tank (LVP-TK-O000 1) is at the 28 ft elevation in the caustic scrubber blowdown
pump room L-0218 and accumulates caustic scrubbing liquid. The scrubbing liquid is fed to the melters
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offgas caustic scrubber (LVP-SCB-00001). The caustic blowdown transfer pumps (LVP-PMP-
00002A/B) routinely pump the waste to the LAW pretreatment facility alkaline effluent vessel (RLD-
VSL-000 1 7A/B). Low level stops the offgas caustic scrubber recirculation pumps (LVP-PMP-
00001A/B) and caustic blowdown transfer pumps (LVP-PMP-00002A/B).

During off-normal operation, any tank volume contents will overflow into the caustic scrubber blowdown
pump room L-0218 berm. The condensate then gravity drains into the plant wash vessel
(RLD-VSL-00003).

At high-high level setpoint, the PCJ system initiates an alarm and alerts the operator. Figure 2 depicts the
instrumentation associated with the caustic collection tank (LVP-TK-00001).
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LVP-LT-0090 for LVP-SCB-00001
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Figure 2 LVP-LT-0055 for LVP-TK-00001
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09/2007 WA7890008967, Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Attachment 51 - Appendix 9.18
Low Activity Waste Building

Operating Documents

Where information regarding treatment, management, and disposal of the radioactive
source, byproduct material, and/or special nuclear components of mixed waste (as
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this
permit, it is not incorporated for the purpose of regulating the radiation hazards of such
components under the authority of this permit and chapter 70.105 RCW. In the event of
any conflict between Permit Condition III. 10.A. and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of will
must prevail.

Additional appendices will be added to this appendix as new information is incorporated
into this permit.



Permit Number: WA7890008967
Modification to Revision 8

Expiration Date: September 27, 2004
Page 1 of 1

Drawings and Documents
Attachment 51 - Appendix 9.18

Low Activity Waste Building
Operating Documents

The following drawings have been incorporated into Appendix 9.18 and can be viewed at the
Ecology Richland Office. See Appendix 7.18 for operating documentation common to the
Pretreatment, LAW, HLW, and Laboratory buildings. New drawings are in bold lettering.

Drawing/Document Number Description
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Acronyms and Abbreviations

AEA Atomic Energy Act of 1954

COx Carbon Dioxide / Carbon Monoxide

DOE US Department of Energy

HEPA high-efficiency particulate air

LAW low-activity waste

NO, nitrogen oxides

SBS submerged bed scrubber

SCR selective catalytic reduction

VOC volatile organic compound

WESP wet electrostatic precipitator
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1 Introduction

The two low-activity waste (LAW) melters process mixed waste in a joule-heated ceramic melter to
reduce volume and immobilize radionuclides. The resulting offgas is treated in a manner that protects
human health and the environment using a variety of unit operations that may, under specified
circumstances, be bypassed. A bypass is defined as the intentional omission of one or more offgas
treatment steps either as an automated part of system responses or manually. Bypasses are designed into
the LAW vitrification offgas system to:

* Allow maintenance of treatment equipment without stopping melter ventilation

* Maintain a ventilation path to the facility stack

" Prevent and/or minimize melter pressurization

This document describes the LAW vitrification offgas system and potential bypass events in accordance
with Dangerous Waste Permit Condition III. 10.H.5.c.ix (WA7890008967).

2 Applicable Documents

Process flow diagrams associated with the LAW melter offgas system are as follows:

* 24590-LAW-M5-V 1 7T-P0004, Process Flow Diagram -LAW Vitrification Melter 1
(System LMP & LOP)

* 24590-LAW-M5-Vi 7T-P0005, Process Flow Diagram -LAW Vitrification Melter 2
(System LMP and LOP)

* 24590-LAW-M5-V 17T-P0007, Process Flow Diagram - Melter 1 Primary Offgas Treatment System
(System LOP)

* 24590-LAW-M5-V17T-P0008, Process Flow Diagram - Melter 2 Primary Offgas Treatment System
(System LOP)

* 24590-LAW-M5-Vi 7T-P0010, Process Flow Diagram - LAW Vitrification Ammonia & Secondary
Offgas (System AMR & LVP)

* 24590-LAW-M5-V 17T-P00 11, Process Flow Diagram - LAW Vit Secondary Offgas Treatment
(System LVP)

Other Documents

* WA7890008967, Dangerous Waste Portion of the Hanford Facility Resource Conservation and
Recovery Act Permit for the Treatment, Storage, and Disposal ofDangerous Waste, Chapter 10, and
Attachment 51, "Waste Treatment and Immobilization Plant."
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3 System Summary

The offgas treatment system is designed to accommodate a LAW melter glass production rate of
15 metric tons per day per melter based on the concentrated LAW feed received from the pretreatment
facility. Figure 1 schematically depicts the melter offgas system.

The primary offgas treatment system is designed to control the melter pressure, remove heat from the
melter offgas, and remove particulates. The system, in conjunction with the exhausters, is designed to
accommodate intermittent offgas increases up to seven times the normal steam and three times the normal
noncondensable gas generation flow from the melter feed.

The vessel vent header receives offgas from the LAW concentrate receipt vessels (LCP-VSL-0000 1/2),
the melter feed preparation vessels (LFP-VSL-O000 1/3), the melter feed vessels (LFP-VSL-00002/4), the
plant wash vessel (RLD-VSL-00003), the submerged bed scrubber (SBS) condensate collection vessel
(RLD-VSL-00005), and the C3/C5 drains/sump collection vessel (RLD-VSL-00004). The offgas
received through the vessel vent system consists primarily of air, water vapor, and minor amounts of
aerosols generated by the agitation or transfer of vessel contents.

Offgas from the vessel vent header is combined with offgas from the primary systems and routed to the
secondary offgas system where the combined offgas is treated to destroy or remove hazardous
contaminants. The system also removes potential catalyst poisons that could impair effectiveness of the
catalyst treatment unit. After treatment, the offgas is released through a stack.

The primary offgas system consists of the following:

* Primary offgas line with film cooler (LOP-FCLR-0000 1/3)
" Melter control air

" Submerged bed scrubber (LOP-SCB-0000 1/2)
" SBS condensate vessel (LOP-VSL-00001/2)
" Offgas piping, valves, pumps, and instrumentation

" Wet electrostatic precipitator (WESP) (LOP-WESP-O000 1/2)
" Standby line (from the melter to its associated SBS) with

- Film cooler (LOP-FCLR-00002/4)

- Butterfly valve

- Special relief device

This system cools the offgas and removes particulates. A separate primary offgas system is provided for
each melter. Changes in gas generation rates affect the melter vacuum, which is controlled by adjusting
the flow of control air introduced through the film cooler. The standby line is provided in the event that
flow through the primary line is not sufficient to maintain the melter at the desired vacuum. This standby
line includes a film cooler and has a butterfly valve as the isolation device. A special relief device
between the melter and the butterfly valve in the wet process cell relieves melter pressure at about +10 in.
water gauge.
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The secondary offgas system consists of the following:

* Melters offgas HEPA preheaters (LVP-HTR-0000 1 A/B)

" Melter offgas HEPA filters (LVP-HEPA-OOOO IA/B, 2A/B and 3A)

" Melter offgas exhausters (LVP-EXHR-0000 lA/B/C)
* Mercury mitigation equipment skid (LVP-SKID-00001) consisting of the following:

o Offgas mercury adsorbers (LVP-ADBR-OOOO1A/B)

" LAW catalytic oxidizer/reducer skid (LVP-SKID-00002) consisting of the following:

o Melters secondary offgas cat. oxidizer heat recovery exchanger (LVP-HX-00001)

o Melters offgas cat. oxidizer electric heater (LVP-HTR-00002)

o Melters offgas cat. oxidizer VOC catalyst (LVP-SCO-0000 1)

o Melters offgas cat. oxidizer SCR catalyst (LVP-SCR-00001)

" Ammonia/air dilution skid (LVP-SKID-00003)

" Melters offgas caustic scrubber and caustic collection tank (LVP-SCB-00001 and LVP-TK-00001)

* Piping, valves, pumps, and instrumentation

This equipment removes most of the remaining particulates and removes or destroys chemical
contaminants.

The vessel vent system consists of a header with lines to process vessels to maintain a slight vacuum that
controls emissions both during normal operation and during maintenance.

4 Description of Bypass Events

The following six unit operations perform destruction or removal functions:

1. Submerged bed scrubber

2. Wet electrostatic precipitator

3. HEPA filters

4. Mercury mitigation equipment

5. Catalytic oxidizer/reducer skid

6. Caustic scrubber

With the exception of the HEPA filters, each unit operation can be intentionally bypassed for
maintenance. The mercury mitigation equipment, catalytic oxidizer/reducer skid and the caustic scrubber
may be bypassed automatically if high differential pressure across the unit is detected. The mercury
mitigation equipment may be bypassed automatically if there is an indication of a carbon bed fire. In the
event of melter pressurization, the butterfly valve in the line from the standby film cooler is interlocked to
open to provide an alternate path.

The melter is enclosed in a shielding box that is separately ventilated via the C5 ventilation system. The
C5 system ventilates areas known to be contaminated. If the melter pressurizes with respect to the
annulus, offgas leaking from the melter plenum to the annulus bypasses treatment steps except for C5
HEPA filtration. The special relief device in the wet process cell can also act as a bypass since venting to
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the wet process cell bypasses treatment steps except for C5 HEPA filtration. There are a total of six
bypass events as described below.

All bypass events are preceded by, or followed by, the termination of melter feeds. In the case of a
manually initiated bypass, the melter feed is terminated, the cold cap dissipated, and emissions allowed to
decline to acceptable levels before the bypass is activated. In the event of melter pressurization, special
relief device operation, or interlocked bed bypass, the melter feed would terminate and the cold cap would
dissipate as a result of the event.

Each bypass is numbered in Figure 1 to correspond with the sections below.

4.1 Submerged Bed Scrubber/Wet Electrostatic Precipitator Maintenance Bypass

This maintenance bypass connects the standby offgas lines for both melters. It would be used if
maintenance needs to be performed on a SBS or a WESP. This is an unlikely event because no routine
maintenance is planned, and it is anticipated that the SBS and WESP will be inspected and refurbished, if
required, during melter changeout. To use this bypass, both melters are idled, the bypass is opened, the
butterfly valve in the offgas train that is not to undergo maintenance is opened, and the isolation valve
downstream of the WESP on the system to undergo maintenance is closed. No treatment steps are
bypassed for offgas from either melter. This bypass is not expected to result in increases in the
environmental discharge of dangerous constituents to the environment.

4.2 Mercury Mitigation Equipment Bypass

This bypass is primarily intended to operate if a fire is detected in the mercury mitigation equipment.
Detection of a fire (i.e., increase in COx concentration) or potential fire initiator (i.e., high inlet
temperature) would automatically open the bypass to prevent blocking the offgas flow path and close the
inlet valves to reduce oxygen to the fire. Feed to the melters would be interlocked to stop at this point.
Additionally, if high differential pressure across the unit indicates plugging, this bypass would be
activated to avoid melter pressurization and release of offgas into the C5 area of the building. Again, feed
to the melters would be interlocked to stop at this point. The bypass could be used when changing out
adsorption media, but this would not be necessary because a valving arrangement is provided to allow
using just one of the two beds while the other is undergoing maintenance. The melter in normally idled
before the unit undergoes maintenance. The automated bypass event would result in slight increases in
the discharge of acid gases and mercury until the dissipation of the cold caps is complete.

4.3 Catalytic Oxidizer/Reducer Skid Bypass

This bypass is intended to operate if high differential pressure across the unit indicates plugging. This
bypass would be activated to avoid melter pressurization and release of offgas into the C5 area of the
building. Again, feed to the melters would be interlocked to stop at this point. This bypass will also be
used to change out catalyst. In preparation for this, the melters would be idled and offgas generation
allowed to abate. The bypass might also be used for maintenance on the heat recovery exchanger or the
electric heater. The automated bypass event would result in slight increases in the discharge of VOCs and
NOx until the dissipation of the cold caps is complete.

4.4 Caustic Scrubber Bypass

This bypass is intended to operate if high differential pressure across the unit indicates plugging. This
bypass would be activated to avoid melter pressurization and release of offgas into the C5 area of the
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building. Again, feed to the melters would be interlocked to stop at this point. Use of this bypass is not
expected to be routine because this unit has no routine maintenance associated with it that would require
bypassing. In the unlikely event that the packing needs to be cleaned or replaced, the bypass will be used
after idling the melters. The automated bypass event would result in slight increases in the discharge of
acid gases until the dissipation of the cold caps is complete.

4.5 Melter Pressurization

The standby offgas line supplements control of the melter plenum pressure under high offgas surge
situations or if there is a blockage in the main offgas line to the submerged bed scrubber. The melter
plenum pressure is controlled at a sufficient vacuum set point relative to the melter cave to avoid
contamination release to the melter cave, prevent inadvertent glass pour, and prevent damage from
occurring to the primary treatment system. This is accomplished by providing an alternate path by way of
the standby offgas line for melter offgas. The standby offgas line is identical in size to the primary offgas
line and runs for the same length from the melter to the submerged bed scrubber.

The standby line will normally be isolated from the SBS via a valve. At a low vacuum set point, this
valve will automatically open, providing an additional or alternative (if the primary is restricted) path for
the melter offgas to flow. The standby offgas pipe extends to the bottom of the submerged bed scrubber
packed bed, identical to the primary pipe. Thus, during melter surges the cross-sectional area available
for offgas flow effectively doubles, decreasing the pressure drop between the melter and the submerged
bed scrubber and helping to reestablish normal melter vacuum. In case of a plug or restriction in the
primary offgas pipe between the melter and the submerged bed scrubber, the standby line and valve
would activate, allowing melter pressure control to be maintained. Once the cause of the standby valve
being activated is rectified, the valve would be closed by operator initiation returning all of the melter
offgas to the primary offgas film cooler and offgas pipe. An air purge will be used to keep the standby
offgas line clean and prevent blocking.

The standby offgas jumper is automatically activated based on the melter plenum vacuum via a pressure
controls interlock. Activation of the standby jumper is most likely to occur under melter feeding
conditions and during an upset condition (i.e., melter surge). No loss of offgas abatement occurs upon
activation of the standby jumper since the offgas is routed to the same destination (i.e., the SBS) as the
primary offgas jumper.

In the unlikely event that an offgas surge exceeds the capacity of the melter offgas pressure control
system, and the melter pressurizes with respect to the annulus, outleakage from the melter will bypass
treatment steps except for the C5 HEPA filters (4.5a on figure 1). These events / surges are smaller than
those that would open the special relief device discussed below. Feed to the melter is interlocked to stop
before the melter pressurizes. Air and water to the film coolers are also interlocked to stop and the
standby line is interlocked to open before melter pressurization occurs. This bypass event will result in
melter offgas being discharged with only HEPA filtration during the period the melter is pressurized.
This automated bypass event would result in slight increases in the discharge of acid gases, VOCs, NOx
and mercury until the dissipation of the cold caps is complete.

4.6 Special Relief Device Operation

An even more unlikely event is one where an offgas surge exceeds the capacity of the melter offgas
pressure control system to a pressure higher than the situation discribed above. In this situation the
special relief device would open. If the special relief device on the standby line in the wet process cell
opens, vented gas bypasses treatment steps except for C5 HEPA filtration. Note that the special relief
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device is intended to limit melter pressurization. Feed to the melter is interlocked to stop before the
melter pressurizes. Air and water to the film coolers are also interlocked to stop and the standby line is
interlocked to open before melter pressurization occurs. This bypass event will result in melter offgas
being discharged with only HEPA filtration during the period the melter is pressurized. The special relief
device closes when the line pressure drops below the set point.

4.7 Loss of LAW Facility Power

If power to the LAW facility is lost, the melter could pressurize if the following automatic actions are not
completed. Feed to the melter is interlocked to stop on loss of power. Air and water to the film coolers
are also interlocked to stop and the standby line is interlocked to open before melter pressurization occurs.
This bypass event will result in melter offgas being discharged with only HEPA filtration during the loss
of power event until the cold cap is dissipated. Additionally, the mercury mitigation equipment, catalytic
oxidizer/reducer skid and caustic scrubber bypasses open to avoid/reduce the release of offgas into the C5
areas of the building. This is a safety requirement to direct NOx gasses out of building to avoid worker
exposure. This automated bypass event would result in slight increases in the discharge of acid gases,
VOCs, NOx and mercury until the dissipation of the cold caps is complete.

5 Recommendations

Recommendations for preventing the potential for bypass events as well as minimizing their impact and
frequency are as follows:

1. Operating procedures: Operating procedures have not been written, but the need to avoid melter
pressurization for safety reasons is well documented and there is a large safety focus on the
prevention of melter offgas release to occupied areas. The description of procedures will be
addressed in accordance with Permit Condition III. 1O.H.5.c, as appropriate.

2. Maintenance procedures: Maintenance procedures have not been written, but maintenance involving a
bypass will not be performed on the offgas system unless the melters are properly idled.

3. Redundant equipment: The HEPA filters have redundant trains. Other treatment systems are not
expected to have frequent maintenance and generally have slow and readily detected failure modes.
The six pumps in the system each have an installed spare (total of 12 pumps). The exhausters are

three 50 % units, two of which are normally in operation and one that is a spare. One exhauster can
vent the melters although with a lower capacity to adjust to changes in offgas rates.

4. Redundant instrumentation: Each of the automatic bypasses has redundant instrumentation.
Additionally the melter pressurization control has redundant pressure transmitters. The interlock for
feed termination is through the safety class Programmable Protection System.

5. Alternate equipment: The offgas system has been extensively analyzed to optimize equipment.
Alternatives considered are documented in best available radionuclide control technology, best
available control technology, and best available control technology analysis for toxic air pollutants
reports. The annulus around the melter provides additional capacity to avoid worker exposure to hot,
toxic, corrosive, and radioactive materials.

6. Alternate materials of construction: The materials of construction for offgas equipment were selected
based on bounding process conditions. These include exposure to high temperatures, corrosive gases
and liquids, and erosion. Materials of construction were selected in a formal process that included
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recommendations from material specialists and documentation of the selection of appropriate
materials.

6 Conclusion

Bypasses are designed into the offgas system to allow maintenance of equipment without preventing the
primary task of venting the melters and controlling melter plenum pressure. The automated bypasses
around the mercury mitigation equipment, catalytic oxidizer/reducer skid and caustic scrubber perform an
additional safety function of maintaining a flow path to the top of the stack. Three other bypasses can
occur as a result of limiting melter pressurization during an upset condition as described in sections 4.5,
4.6 and 4.7.

The primary driver for the offgas system design has been safety, followed by an environmentally
compliant discharge. Every effort has been made to avoid bypass events that would challenge either of
these goals. All bypass events are either preceded by the termination of melter feed and cold cap
dissipation or interlocked to achieve the same result.
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Figure 1 Melter Offgas System
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